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Fairchild C-123 
Gives USAF Wings 
To Army Gl 






FOR 3000 PSI 
PNEUMATIC 
SYSTEMS 



; made in two types, each 
normally closed, normally open, and 
sed with manual override. Designed 
IS duty in aircraft pneumatic systems, 
psi solenoid valves are compact, light, 
0 install. Drawing less than I amp, 
acting <0-020 see,) and their reliable 
remains unaffected by temperatures 
over 165’F. 


capacities are equivalent to ■ 


Both types are available as cither complete unit: 
as core and seat assemblies which can be thre: 
Into housings integral with the mechanism I' 
controlled. 
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Pneumatic Pressure Regulelors by Stratos 
provide a wide range of adjustable downstream 
pressures and are designed to operate with 3000 
psi supply. 



] 500 psi. Downstream proof on this pilot operated 
unit is 5000 psi. 

The poppet-type, medium flow regulator illustrated 



is 1500 psi. 
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The experiment of an Air Force jet fighter-bomber 
leaping into the air from a truck reveals some inter- 
esting developments in future air combat. Should 
large forward airfields be knocked out, it will still 
be possible to give troops close air support or to 
carry out other fighter-bomber missions. 

The fighter is launched from a heavy truck hooked 
to a caterpillar tractor. The truck is equipped with 
a launching device used to launch the Martin 
Matador guided missile. The truck can be taken to 
any spot and when a mission is ordered, the pilot 
“entrucks,” runs his jet engine at full speed, sets 
off a "booster bottle"— and the plane takes off. 


READY 



A FEW OF THE new 

Dickers 



Hydraulic Molcr wflfi 
fluB-Ovetrun Flow Control 



Constant Gain Hoss 
Wheel Steering Valve 


AIRBORNE HYDRAULIC VALVES 



Design, Development, Testing and Manu- 
focturing Ql El Segundo Division of Vickers 
Incorporated. 





TANKS called for 
Pioneerings tool 


IME NASCO 
UNIWELDS 

PROVIDE FULL 
STRENGTH UTILIZATION 
IN HEAVY WALL 
PRESSURE VESSELS 


Emj 


Specialists in Aircraft Landing Gear 

menasco manufacturing company 

SOUTH SAN FHNAHBO lOUlEVAKO, tURBANK, CAllfOlHtA 



The New 680 Aero Commander 


When the high-performance Model 680 "Super" Aero Commander was at 
the design stage, specific stniclural and space provisions wctc made for 
Lear equipment — complete Lear L-2 autopilot system with automatic 
altitude control and milomatic approach coupler — Lear L'TR-36 viif 
crystal-controlled 36-chaimel transceiver-Lear Model 2200 marker beacon 
receiver — Lear adp-14c automatic direction finder — Lear ltra*6 vhf 
transceiver system with onmi — Lear broadband vhf antenna. All these 
units have been installed in company demonstrators, and Aero Design 
and Engineering Co. officially offers this complement of Lear equipment. 

Take a lip from the builders of the great new 680 "Super". . .specif ij Lear! 
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The job of the Holley Power 
Control for jet aircraft is to 
sensitively control engine power 
according to the pilot’s require- 
ments and, at the same time, 
make automatic adjustments 
for split-second variations in 
altitude, pressure and tempera- 
ture. The "brain center” of ad- 
vanced Holley controls is a 
three dimensional cam which is 
so contoured that it can adapt 
itself to all combinations of 
atmospheric temperature and 
pressure, from Thule to the 


Equator and from sea level to 
extreme altitudes. 

In addition to the automatic 
compensations made for the 
pilot by the three dimensional 
cam, it interprets the pilot’s 
request for changes in power. 
It's the most important link 
between cockpit and engine. 

The three dimensional cam, 
like the power control itself, is 
designed, engineered and manu- 
factured by Holley — one of the 
world's foremost power control 
manufacturers. 


How the Holley three dimensional cam 
functions as an automatic co-pilot 
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ANNOUNCING 


NEW SPERRY 


FLIGHT CONTROL SYSTEM 



SP'30 designed for new Jet 
and Turbo-prop Transports 

Sperry's experience in designing and building High! 
control systems for multi-jci aircraft has enabled 
Sperry engineers to design the new SP-30 Flight 
Control System to meet the requirements of the air- 
liner of the forthcoming jet age. This system is 
based on an entirely new concept of flight control. 

In 1946 Sperry introduced its now-famous 
Model A-12 Gyropilot’* to the airlines. Since that 
time, this system has been installed in hundreds of 
DC-3s. DC-4s. Convairs. Stratoccuisers. DC-6Bs 
and DC-7s. and is in daily use by most of the major 
airlines. 

Later models were designed for many military 
applications in high-speed jet and turbo-prop 


aircraft. By working in close cooperation with the 
military and the design groups of Boeing. Douglas 
and Lockheed. Sperry developed flight control sys- 
tems for the B-47. B-.12. A3D and the C-130. 
Thousands of these aircraft tire being flown today 
by these flight control systems. 

With this broad, unparalleled experience. Sperry 
engineers have now de.signed the SP-30 to meet the 
needs of tomorrow's jet and turbo-prop commer- 
cial airliners. For further information, write our 
Aeronautical Equipment Division. 
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DOUCIAS C-124 


Regardless of the plane or the mission, rugged 
dependability means everything beyond the point 
oi no return. 

Cline Electric supplies new assurance of safe ar- 
rival! The Cline Regatrol, wide-frequency-range 
(380-1000 cycles) Magnetic Amplifier Exciter 
Voltage Regulator, with the USAF B-1 alterna- 
tor, now in widespread use on the T-29, C-97, and 
C-124, has logged more hours of dependable flying 
time than any other military aircraft voltage 
regulator. 

Cline Electric’s Magnetic Speed-Positioning De- 
vices have also proved their dependability in han- 
dling other complex electronic control problems. 

Cline Electric means rugged, trouble-free 
dependability. 


Magnetic Amplifier Voltage Regulators 
new flying ore Cline built. 
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ElECnON 


checking. 


How wou Id you control 
this sofellite’s temperature P 


Scientists know man-made satel- 
lites will fly. But manufacturers must 
build them. Temperature-control is 
sure to be one of the vital factors in 
their successful 18,000 m.p.h. journey. 

Suppose you, in your company, 
were put in charge of supplying ad- 
equate temperature control? What 
would your first step be? 

You’d do well, many scientists and 
engineers agree, to consult Fenwal 
— originators of the sensitive 
THERMOSWITCH® unit . . . pioneers 
with aviation engineers in many sky- 


going temperature detection s^’stems 
. . . suppliers to science and industry 
of temperature controls where ac- 
curacy and instrument ruggedness 
are a major requirement. Fenwal has 
made basic contributions to the art 
of temperature control and detection. 

At Fenwal you'd know you’d find 
the facilities you need . . . metals- 
characteristics analysis experts and 
equipment ... a vibrations laboratory 
and personnel able to anticipate the 
topsy-turvy lifethermo-control equip- 
ment will have aboard the satellite. 


Fenwal is prepared for this . . . 
most other problems of temperature 
control . . . and your questions. You’ll 
find your engineers tike to work with 
our engineers. Fenwal Incorporated, 
124 Pleasant St., Ashland, Mass. 



Confro/s Femperofure 


. . . Precisely 


FLY WEATHER-WISE 


These weather items prepared in consultation with the United States Weather Bureau 



jetac;e 

DEVELOPMENTS 

JET FLIGHT — As jcc flighc becomes more commonplace, it's 
increasingly imponani to understand and recognize the prob- 
lems and phenomena associated with high altitude, high-speed 
travel. Clear air turbulence, sudden wind and temperature 
changes, subsiding air are some of the mereurological features 
now being explored. 


JET STREAM— A recently discovered current of high-speed winds 
moves from che West across the middle latitudes of both 
hemispheres. Maximum wind velocities of over 200 knots are 
reached at altitudes of 35.000 to 40,000 ft., varying as much 
as 15 knots pet 1,000 ft. up to tlie core. Cross-seaional view at 
upper right best shows jet stream structure. 

J£T FUELS — To meet the critical demands of substratosphere 
flights, jet fuels must also act as cooling agent. New manu- 
facturing procedures developed by Socony Mobil can produce 
jet fuels with improved thermal stability to meet these 
critical requirements. 




Best Pair 

to Get You There! 


SOCONY MOBIl 


COMPANY, 




A new Alcoa" Alloy 
for high-lemperature 
aircraft applications 




YIELD STBENOTH OF WROUGHT ALLOYS AT ELEVATED TEMPERATURES AFTER 100 
HOURS AT TEMPERATURE. 


Some structural airframe members 
now reach temperatures of 600' in 


tensQe values, especially ai 
temperatures. 



As the chart above demonstrates, 
X2219 far outshines conventional 
alloys in the 500“ to 600° range. This 
chart shows tensile yield values after 
100 hours. Tests made after 1,000 
hours show the same superiority for 
X2219. Also, compressive yield 
strengths do not differ greatly from 


We expect that X2219 will have an 
important place in airframe struc- 
tural members and also in gas tur- 
bine and piston engine parts. With 
the world's largest light metal forg- 
ing facilities, we are ready to help 
you utilize the advantages of this 
important new alloy. 


When writing for additior>a] infor- 
mation on Alcoa high-temperature 
alloys, give operating conditions 
which must be met. Aluminum 
Company of America, 1800-D Alcoa 
Building, Pittsburgh 19, Fa. 

ALWAYS FASTEN ALUMINUM 
WITH ALCOA ALUMINUM FASTENERS 


Yovr Guide lo lha Self In 
Alvminvm Vofue 
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C Oxvair’s Model 440 MeliofKililan, lo be fl\ing soon fui leading aiilincs of Europe and ihe 
Americas, will depend on Hamihon Slandard rcversilrle H>clromaue propellers . . . now 
used on over 90% of ihc world's commercial airliners. In ilie uirliine-powerod field, Hainilion 
Standard equipiiu nl is used on 40 aircraft types, iiicludini; fiitluer.s, lioinbers, and missiles. Tor 
siiperlalive ent;ineei ini>, veaisof production exjjerience, anti ouisiandini' facilities for research 
and dcvciupnicnt, the aviation industry relies on Hamilton Standard. 
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B.F.Goodificli 


4 hot recipes that do away with icing 


S OMEof these recipes for ice protection 
require more heat than others. But 
al! of them call for B. F. Goodrich elec- 
trically heated rubber to give just the 
right amount of heat— in the right places. 

Notice how B. F. Goodrich heated 
rubber fits snugly around the tricky 
curves and corners on these different air- 
plane parts. And how the ice problem 
was solved in each case: 

1. On propellers, it prevents ice from 
reducing propeller efficiency and cut- 
ting down plane speed. 

2. On reel oil coolers, like these on the 
KB- 50 (Hayes modification), it keeps 
ice from choking off vital ait supply. 
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3. On air iulekes, it insures smooth flow 
of air to engine parts and cabin heat- 
ing system. 

A. On pisos mass, it prevents ice from 
clogging air speed indicator and 
giving faulty readings on instru- 

In B. F. Goodrich heated rubber, 
resistance wires are sandwiched between 
rubber plies, then vulcanized into a flexi- 
ble, lightweight unit. It can be easily 
cemented on the part or attached 
mechanically. 

Other heated rubber applications for 
ice protection or heat control include 
antenna masts, wing and empennage 


leading edges, spinner domes, jet 
engine air intakes, and radar equipment, 
If you are looking for the most effi- 
cient method of applying spot heat, 
consult a B. F. Goodrich engineer. He'll 
be pleased to help. B. F. Goodrich Com- 
pany Tire and Eqnipmens Division, 
Aeronautical Sales, Akron, Ohio. 
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EDITORIAL 


Airpower Budget Issues Are Clear 


The Fiscal 1957 airpower budget proposed to Con- 
gress fall.s short of meeting tire real requirements of the 
137 combat wing Ait Force program by about 53,5 billion, 
TIic $16.5 billion USAF budget presented to Congress 
for I'iscal 1957 was achieved by Defense Department 
ini|jositioii of a wide tariety of one-shot economies that 
do not represent anv legitimate satings but siniplv po.st- 
|xjnc the real cost of the 137 wine program until Fiscal 
1958. 

'Hiis is clear from the reccntls- disclosed testimons' 
before tlic House Appropriations Committee by USAF 
Cliief of Staff Gen. Nathan F. Twining, USAF Secre- 
tary Donald A. Quarles. USAF Undcrsecrctare fames 
Douglas, former USAF Assistant Secretary for Research 
and Desclopmcnt Trer or Gardner and .-\ssistant USAF 
Secretary for Financial Management Lvie Garlock. 

Truman-Johnson Cutback 

Under skillful questioning by Congressmen. Gen. 
Twining rcjxiatcdly stated that US.\F could live with 
the Fiscal 1957 budget only if it had assurance of an 
increase on the order of S3. 5 billion for Fiscal 1958. 
Since 3 national election intcrsencs bctu’ccn Fiscal 1957 
and Fiscal 1958 it is obvious that ncitlier the Congress 
nor the President can gisc any sucli assurance. 

'Ilris leaves the Fiscal 1957 airpower budget as the 
same kind of calculated risk cutback that led President 
Truman and Iris Defense Sccrctarv Louis folinson to 
reduce the size and effectiveness of tlic Air Force less 
tlian a year before the Korean war. The S800 million 
these Democrats sought to save in 1949 cost the .Ameri- 
can taxpayers as yet uncounted billions and a river of 
American blood. 

M’itli tins background, the following excerpts from 
y.SAI'' testimonv to Congress carh- this year make the 

USAF was cut 51 billion in aircraft procurement (400 
planc.si bv sini])lv ordering onlv 10 month's production 
(1,900 planes) inkead of a full year (2,300 planes). This 
was explained as an artificial device accomplislicd simply 
by postponing the ordering of aircraft, wln'cli also means 
postponing deliscry dates to USAF. Undersecretary 
ITmiglas arlmitted this would simply boost the Fiscal 
1958 procurement hill higher to make up for cuts im- 
posed this yeat- 

Combat Units Weakened 

Gen. Twining testified that Tactical .Air Command 
is able to operate only 18 of tlic 25 North .American 
F-lOOs dclis'crcd to cacli squadron because of the lack 
of maintenance personnel and funds, Ik said US.AF 
was getting planes faster than it could put them into 
operation due to fund limitations in the maintenanec 
and oixrations budget. 

He also testified that many USAF combat imifs were 
far from required les’cls of combat readiness because of 
insufficient funds for flying and training activities. He 
said every one of his nrajor field commanders was wor- 
ried about tlie financial restrictions on training opera- 


tion.s that were reducing tlic efficiency level of their 
wings. 

In response to a "put up or sliiit up" question by Rep. 
Daniel Flood (D.-Pa.) Gen. Twining admitted that 
US.AF badly needed more Fiscal 1957 hinds for tcsearcli 
and development, maintenance and operations and base 
construction. He indicated the only reason US.AF was 
not pushing for more procurement hinds was tliat it 
could not effectively operate tlic nciv planes it was get- 
ting under the current maintenance and operations 
budget. 

Secretary Quarles testified that: "I believe our count 
today is that 30% of our combat aircraft that one must 
expect as of any one instant not to be ready to take-off 
on a combat mission." 

ft was also made clear tliat US.AF's research and dc- 
\dopnicnt budget is prc-dctcrniined by the fTefense 
Department, which set an overall hmd total and then 
allocated USAF a portion. 

The details of these onc-shot artificial cuts in the Fiscal 
1957 airpower budget were rcicalcd along witli testi- 
mony tli.it showed this couiitn is facing the most serious 
diallcngc in its military liistory— the rise of Russian 
airpower. 

Vulnerability Increased 

Sccretars' Quarles testified that despite the improsc- 
ments in our radar warning systems and the Century 
scries interceptors cx|xietcd during tlic next two years. 
".A net cialiiation would sa\- that we lose ground rather 
than gain ground as far as the vulnerability of our con- 
tinent is concerned when tlic Russians lia\e comerted 
tc a heaiy jet bomber ( the Bison 1 Gcii. Twining testi- 
fied that the Russians not onh base mote Bisons now 
tlian US.AF ha.s B-52s. but will continue to maintain and 
increase tliis advantage if both countric.s continue tlicir 
currently |)limncd production rates on this vital type of 

Trevor Gardner testified that tlie principle reason for 
his resignation was: "I could not in good conscience par- 
ticipate in a program which had a rcascmablc chance, 
in iny opinion, of losing the technological race with the 
Russians.” 

Gen. Twilling warned: "While Congress heeds the 
clear evidence of growing Communist airpower there 
appear to be some who ignore it or who wish this danger 
would just go aw-ay.” 

Gardner analyzed the present airpower budget con- 
ttoversy as follows; "llic rate of technological progress 
in this country and in Russia is proceeding at a pace 
fcister than the decision-making proces-s of the (U.S.) 
government can react to. I think that you will find when 
tlie decision-making processes finally do catch u|) with 
the technological progress that has me alarmed, that 
they will come to thi.s particular budget level ($20 
billion) that I am recnmnicnding and the only price vve 
will have paid will be a delay of one or two priceless 
years.” 

Wc think so too. —Robert Hotz 
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STRONG 
AS STEEL... 

hut 40 °/o lighter! 



Shatterproof air- storage spheres by Kidde! 


Pressurized air containers — strong enough to handle 
pressures up to 5000 psi, yet 40% lighter than theirsteei 
counterparts — have been perfected by Kidde aviation 
engineers. 

Now available in volumes of from 50 to 5,000 cubic 
inches, lightweight Kidde spheres retain their physical 
characteristics at the higher temperatures encountered 
in today's high-speed aircraft. Made of fiberglass wound 
on a non-porous liner, Kidde spheres are fabricated on 
Kidde-designed winding machines which laminate the 
fiberglass strands in a scientific pattern which equalizes 
stresses. A special epoxy resin binder gives firm support 
to the strands and permits the making of a 650 cubic- 
inch, 3,000 psi sphere weighing only 121 i pounds, as com- 
pared to an equivalent steel sphere of 20',: pounds. 

Developed for aircraft, lightweight Kidde spheres rep- 
resent a tremendous stride toward weight reduction 
of pneumatic system components without any loss in 

9 Q 


strength — a vital factor when considered in terms of 
range, payload or fire power! 

In other air-storage applications — especially where 
portability is of prime importance— Kidde spheres afford 
the same weight-saving advantages. They are the strong- 
est lightweight containers of their kind on the market 

For more information about Kidde spheres and how 
they may solve your compressed air or gas problems, 
write Kidde today! 


Waller Kidde & Compony, Inc. 

418 Main Street, Belleville 9, New Jersey 
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WHO'S WHERE 


In the Front OfHcc 

E. O. Cocke and A. V. Leslie, senior 
vice presidents sales and finance, l ians 
World AitUncs. .Also; Clyde S. Fullerton, 
vice president general sales manager; Frank 
E. Busch, s-icc president-operations; J. N. 
Martin, general passengcf scrs’icc manager. 
Hruinoted to regional vice prcsidcnts-salcs; 
C. E. McColliun of Chicago, Ccnfial Re- 
gion; Louis P, Maiechal of New York, Al- 
Litic Region; Richard Mawarrini of Paris. 
European Region; Joseph W. Letzkus of 
Cairo, Middle and kar Fast Region: Arthur 
L, Stewart of Los Angeles, Pacific-Orient 
Region, and R. E. Montgomery of Los An- 
geles. Western Region. Pierre Desautcis of 
Paris, S'ice pre-sident-ovnscas. 

Additional TW'A promotions (technical) 
in Kansas City: R. AV. Rninmel, sicc oicsi- 
dent-engineering; R. M. Dunn. ' 


Sir Miles 'nomas, who resigned 
man, British Overseas Airways Cr 
(AW Mar. 26. p. 91) suececds E. A 


J^Stts, 

I, f. Wood- 


r. laiird, \-icc prcsidcnt-govcri 
i. New York .\ir Brake Co.. 

. R, Donghtv, Jr., general sales 


Lt. Gen, llnbcrt R. Hannon as Snperin. 
tendent of LI. S. Air Force .Academv on 
Aug. 1, 1916. 

Honors and Elections 

Dr. George P. Ctessman, USAF Air 
Weather Service, was awarded the Decora- 
tion (or Exceptional Civilian Service, the 
highest Air Force civilian honor, for out- 
standing aeconiplishinents in weather analy- 
sis and forecasting. 

Paul Rosenberg, president of Paul Rosen- 
berg Associates, receii-rf the Talbert Abrams 


Changes 

Eldeii II. Olson, engineering director. 
Aeronautical Division, Mimieapolis-lloncy- 
wcli Regulator Co., Minneapolis, Mimi. 
Also, Clyde Parton, manager. Ordnance Di- 

Wiiliam F, wnritcsidcs, engineering man- 
ager, and C. Hony Smith, chief engineer. 
Flight Refueling, Inc.. Baltimore, Md. 

Robert R. Lent, W'est Coast coordinator. 
Electronics and liistriimcntation Division, 
Baldivin-Lima-Hamflton Corp., Los Angeles, 
Calif, 

Walter Michel, general nianagci, Utica 
Division, Bendix Asialion Corp, Utica, 
N. Y. 

Ma.\ Bowen, general manager, Vcrtol 
Aircraft Company (Canada) Ltd, Amprior. 
Out. Also, Alfreif P. Tolley, to head Day- 
Ion office, Vertol Aircraft Co, Morton, Pa. 


INDUSTRY OBSERVER 

► Prisate industry is building an imdcr|round missile manufacturing plant 
near Huntsville, Ala., Army Ordnance also plans to build a large nesv solid 
propellant rocket plant in tile Huntsville area. 

► Boeing is now offering airlines a scaled down version of its Model 707 
Stratoliocr aimed at competing with the Consair Skylark (see p. 99) in the 
medium-Iiaut field. Boeing's transcontinental atid transatlantic versions of 
tlie Stratoliner range up to 300,000 lb, gross weight but the new scaled 
down version is in tlie 180,000 lb. gross wciglit class, close to the maxiimim 
planned gross of the Skylark. 

► Western Electric is rccciviiif a fi.scd fee of 511.970,000 for its US.M' 
Distant Early W'aming (DEW Line) project. This fee amounts to about 
4.2% on an estimated contract cost of S272.500.000. 

► Douglas A2D turbopraiJ attack bomber ptr^iam cost the Navy S14.9 mil- 
lion for six airfiamcs plus S39.5 million contract termination costs on an 
original program calling for 341 aircraft. Navy blamed difficulty with the 
T40-A-6 turboprop for cancelling the ptogtani. .Allison is presently flying 
two A2Ds equipped with the T40-A-6 engine as research aircraft at Indian- 
apolis. 

► Official Navv .shitcmcnts to the House Appropriations Committee wcic 
tliat the ciiief of the Navv's Bureau of Aeronautics advised Westinghovise 
Aircraft-Turbine Division that the J40-22 and the J40-22A engines to be used 
in the McDonnell l''3ff-l were "unteliable" and that some of the 107 of 
these engines dcli\ctcd to the Nasy will be subject to re-pricing. Navy says 
Westingnousc does not concur in its c\aluation of these engines. 

► Allison Division of General Motors is working on a $13 million program 
to improve high altitude fuel consumption of its T-40-A-10 turboprop in 
the Convair R3Y flying boat. Convait also has a $12 million airframe 
improvement program on tills plane. Navy says deficiency in high altihidc 
engine performance is the main problem left on the R3'Y. R3Y pre^am 
has cost the Navy $231 million dollars for 11 aircraft. 

► .Area mic fuselage design (.\W Sept. 12. 1955, p. 12) has been incorpo- 
rated into F-105 supersonic fighters now being inanufactured by Republic 
Aviation Corp. lire new design was used on the third plane off the produc- 
tion line, whicli soon w ill be deliscrcd to US.AF. 

► First flight of the Douglas XF5D-1 prototype is scheduled for late this 
month from Edwards AFB, Calif. The aircraft is somewhat similar in con- 
figuration to the F4D but is larger and Iras liigltct performance. 

► First prototvpc of tire Snease SE 210 Caravclle jet transport will be deliv- 
ered to Air France this month for route trials. As part of the trials Air 
France will haul frciglit in the tw in-jet airliner powered by 10,500 lb, thrust 
Rolls-Rovcc Ason RA 29 engines. April delis’ety is somewliat earlier than 
expected' (AW fan. 23, p. 103) and may indicate that the Caravclle will be 
in .scitcduled .service next r ear instead of early 1958 ;ts previously announccd. 
Ait France h.is 12 Carar cllcs on order and 12 more on option. 

► McDonnell has modified an F-IOIA A’oodoo to Biglil test certain F-IOIB 
long-range intetcc]>tor characteristics. 

►Vertol II-21C, in Armv flight tests at Ft. Rucker, Ala., has hoscred at 
gross weight of slightlv less than 17.000 lb., useful load of marc than 
8.200 lb. 

► A new variety of gas turbine, the differential gas turbine, is in the embry- 
onic design stage. It may be used in certain helicopter and turboprop 
applications where fuel crmnoiny at partial load is desired, according to its 
designer, D. VV, Hutchinson. Mamaroneck, N, Y. Special feature is com- 
pressor and hiibinc slraft hare been interconnected by differential gearing 
to drive shaft. 
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“G-E 5-Star Tubes give National noise-free 
communications... and they cut our costs!” 


**One reason we install G-E 5-Siar high-reliability 
tubes is the faCT they have very low microphonics. They 
give crisp, clear radio reception, and messages are 
easily understood the first time. This virtually does 
away with time-wasting repeated transmission, 

"Also, we save in two ways with 5-Star Tubes. First, 
w-e obtain more hours of tube service, which cuts 
our replacement costs. 

“Second, 5-Star dependability means we need to carry 
less reserve electronic equipment at airports. You see, 
there isn't enough time during normal short layovers 
CO service flight equipment that has failed . . . new- 


units must be installed complete. Trustworthy tubes 
and equipment help us keep down inventories. 
"Finally, we gain because the reliability of G-E 5-Star 
Tubes io airborne navigation and other equipment 
helps National Airlines to meet schedules. This attracts 
and holds passengers for any airline!’’ 

5-Star Tube benefits, proved by National, are available 
CO you. Your local G-E tube distributor stocks these 
special high-reliability receiving types, Phone him 
today! Tube DepartTiieiit, General Electric Company, 
Schenectady 5, New York. 
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Washington Roundup 


Snark Flighf 

Last week’s disclosure that the Northrop Snark has 
flomi 2,000 miles ntay have been made in response to 
some digs from Congress. Said one informed ^Va5hing- 
ton observer; 

"They proved a jet engine can fly 2,000 miles. 
What else?" 

Possible explanation for titc disclosure is found in the 
House budget hearings, where Rep. Daniel J. Flood 
(D.-Pa.) questioned Reuben B. Robertson, Deputy Sec- 
ictary of Defense. Speaking of the ballistic missile, 
Robertson said; "Wc arc in a position to fire (long) 
distances in the immediate future." Later, Flood sug- 
gested that he do so, the next Saturday morning from 
the Pentagon plaza. Robertson immediately made it 
clear that fie meant to speak of the air-breathing missile 
not the ballistic missile. Flood came Iwck with liis chal- 
lenge again; go out and do it by the end of the month, 

Nou' it has been done by the air-breathing, jet engine- 
powered Snark, a weapon that aas designed almost 10 
years ago. 

Some USAF planners arc arguing tliat Snark should 
not go into full production except possibly as a stop-gap 

The Northrop missile is a pilotless bomber, subsonic 
but relatively cheap. Ranee is supposed to be 5.000 mi. 
Unmentioned in most or last week’s publicity was the 
fact that USAF doesn’t have a 2, 000-mi. test range. In- 
strumentation now is being provided for 1,200 miles out 
of Cocoa, Fla., indicating there has been no need for a 
longer one (AW Mar. 12, p, 100). 

'Crash' Train Technicians? 

Tire Congressional Atomic Enctgs' Subcommittee on 
research and development focuses on the shortage of 
scientists and engineers in the U. S. witli a comprchensisc 
report detailing the training program of the various 
nations of tlic world. The subcommittee’s chairman. 
Rep. Melvin Price (D.-lil.), obsen’ed that it shows 
"the cnomious effort by the Russians in the training of 
engineers and scientists and the unhappy effects of ouc 
cwn careless lack of effort in the area." 

“Many warnings have been issued, many speeches 
has'c been made , , Rep. Price said. "I suggest that 
the time has come for strenuous measures, for action by 
the government, by business corporations, and universi- 
ties, for what might be c.slled a 'crash progr.im' to 
increase swiftly and steadily the number of adequately- 
trained American scientists and engineers.” 

Congressional Actions Due 

Early Congressional action can be expected on these 

• Nomination of James Diirfce to be a member of Civil 
.\eronautics Board. Senate Commerce Committee has 
set a public hearing for Apr, 11 on this nomination, to 
be followed by an executive session to consider confirma- 
tion action. (Mcanu'hilc. action on t«o other nomina- 
tions-G- Joseph Niinetti to the CAB and Charles J. 
Lowen to be Civil Aeronautics Aelministrator— depends 
on Sen. Mike Monroncy (D.-Okla-j, cliaimian of the 
.Aviation Subcommittee.) Sen. Warren Magiiuson 
(D.-Wash.), full committee chairman, did not refer the 
Durfec nomination to the subcommittee. 


• Elimination of the 10% transportation tax on travel 
to Canada, Alaska. Hawaii, the Caribbean, and Central 
America. Legislation to accomplish this has been passed 
by both House and Senate. The only point at issue is 
a provision in the Senate version that for the tax exemp- 
tion. travel to Canada and Mexico must be from points 
at least 225 miles inside the U. S. The House is expected 
to accept this. All otlicr foreign travel already is 

• Penalties for sabotage of airaafl. Legislation authoriz- 
ing tlie death penalty or life imprisonment for sabotage to 
coinmetcial carrier aircraft resulting in a death has 
|3asscd the Senate and been approved by the House Com- 
merce Committee, lliere may be some opposition on the 
House floor— House Judiciary Committee proposes that 
the coverage of the penalty should be extended to general 
service aircraft. 

Competitor for F-27 

Civil Aeronautics Administration would be authorized 
S25 million to finance up to one half the cost of develop- 
ment of prototype aircraft for local service operations, 
under legislation introduced bv Rep, Carl Hinshaw 
(R.-Calif.). 

The bill is pending before the House Commerce 
Committee, of which Hinshaw is a member. 

CAA financing would be limited to S12.5 million, or 
50% of the total cost, whichever is lower, on any one 
prototype project. TTie measure anticipates a S50 million 
development program for a local service plane to 
compete with the Dutch Fokket F-27, which lias been 
licensed for production in this country by Fairchild 
Engine and Airplane Co. 


More Baggage? 

Rep. Carl Hinshaw (R.-Calif.) has opened a drive in 
Congress to get tlie -10 lb. limitation on domestic baggage 
raised to the 66 lbs. allowed for international air travel. 

Air Transport Assn, estimates this would cost the 
scheduled carriers— trunks and feeders— about S20 million 
annually in excess baggage fees. 

In a floor speech, Hinshaw objected that the 40 lb. 
ceiling was set in flic eta of much smaller aircraft, when 
weight was a major concern, and that this consideration 
now is outdated. 

“How silly can we be?" he asked. “A Cuban can travel 
all over the U. S.. if he is ticketed for it (from Hav-ana), 
carrying 66 lbs. and the only difference between him and 
the American is that he flew over the 90 miles of the 
Gulf," 

Airpower Investigation 

Tlie Amied Services Subcommittee headed by Sen. 
Stuart Svrnington (D.-Mo.) plans to begin its investiga- 
tion of the airiiowet program with he-arings, probably late 
this week, to develop facets of "the broad picture’ —such 
as the adequacy of the 137-wing urogram. In its evalua- 
tion of airlift and missiles, the subcammittce is expected 
to cover Army and Navy programs, as well as that of 
the Air Force. 

—Washington staff 
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USAF Ready to Carry ‘Walking Army’ 


By Claude Wilzc 

Ardmore AH}. OkU.-USAF's 309th 
Troop Carrier Group Assault (Fixed 
W ing) will leave this base for Drciix. 
France, later this month. r«idv to put 
the walking .Army into the air. 'Hie 
group i,s part of the -tb’rd Troop Carrier 
Wing connnaiided b\ Brig. Gen. Cecil 
II. Qiildrc. 

The 509th's commanding officer. 
Col. W'illiam C, Bentley, is emphatic 


that he is not running an ordinary air- 
borne operation. 

He says his new Fairchild C-123 as- 
sault transports ate 'built and oper- 
ated for the dogface, not for fliglit per- 
sonnel and paratroops. 

"W’c have developed a new method 
of moving the GI," Col. Bentley told 
Avi.vtiox WiiEK. “and it is one that we 
can use with any soldier capable of sit- 
ting in a bus. Our mission is to land 
'em on the assault field, ready to fight. 


And they don't need any special train- 
ing before they come aboard.” 

The 309th is young, lusty and pio- 
neering. In a little mote than 10,000 
hours of Hying it lias completed an ac- 
celerated service test on the C-123, 
proved the group's capabilities and 
worked out Standard (Ipcrating Pro- 
cedures (SOP). 

C-123's Capabilities 
Major difference between tlic fixed 
wine assault transport and other aircraft 
is ifiat the C-123 Is tuggedlv built to 
operate from unprepared landing strips 
with niiniinum takeoff and Tanding 
space rcquiteincnts. 

It is difficult to escape the conclusion 
that the C-123— pending pctfection of 
genuine S'FOI- aircraft with aerody- 
namic and propulsion improvomonfs— is 
moving in as the Army's air truck- In 
this sense, the C-125 is headed for the 
role that the transport helicopter was 
going to fill before its capabilities were 
deflated by experience with mainte- 
nance problems. 

For airlift into an assault landing 
area, rotary wings are ideal but expen- 

TTic C-123 is proving that it can 
perform the mission at a reasonable 
cost, utilizing cockpit and maintenance 
experience that is in USAF's backlog. 
And the equipment is not complicated 
nr delicate. 

Consider the fact that the C-125 is 
a new piece of hardware applied to a 
new concept of fixed «-ing transport, 
and what tlie 309th has done since it 
got its first deliicrv-. Col. Bentley's 








With C-123 

group was activated at this base last 
July 8 and five days later it went to 
work shaking down the first two plancs. 
Removing the Bugs 

Tlicy called it Operation Shakedown. 
In less than two months thev did a 
normal year's work, finished up four 
and a half days ahead of the colonel's 
rugged schedule. liis goal was to flv 
the first hvo C-123’s nine hours each 
day until the first one had 500 hours 
and the second 300. 

The idea was to uncover all the bugs 
at once, make the 309th operational 
in the shortest length of time and elimi- 
nate conventionaf operational testing. 
The job was finished on Sept- 1. AMicn 
the 309th goes overseas this month, it 
will have corrected the C-125's few 
deficiencies, it will have its supply re- 
quirement tables, trained pilots and 
maintenance crews. The SOP's are 
complete. 

In the aircraft it.sclf, USAF has been 
fortunate. 

The plane has a tested power plant, 
the Pratt & Whitney R-2800-99W, 
and Hamilton Standard propellers. 
The design features simplicitv. ease of 
maintenance. 

There are. for example, no engine 
nacelles and no internal fuel tanks. 
Ihc engine is bolted directh to the 
front spar and leading edge of the w ing- 
Thc cowlings cannot be detached, 
dropped on the ground, blown away 
by the wind. 

lliey stay on the engine, open up 
like an orange peel that lias been slit 
into four sections. Fuel is carried in 
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Assault Aircraft Glossary 

/\ssault aircraft liavc brought a new Ijii|il!|c into USAF operations. The (argon 
familiar to figlitcr, bomber, observation, transport and even paradtop groups is 
insufficient to describe concepts being practiced with tlie C.123. Here ate some 
definitions, part of tbe Standard Operating Ptctcedutcs lor Troop Corrier Assault 
Operations: 

• Assault Aircraft. Aircraft capable of sustained assault operations, cliaractcrircd bv 
ntgged construction, short takeoff and landing roll and ease of lo-aditrg and 

• Assault Approach. A tadicolly steep whccls-and-flaps-do«n final apjrroaclr normallv 
initiated suddenlv with a steep pitch down and full; retarded tliiottle after passing 
tire Assault Point inode in such a manner as to minimize the effects of ground 
fire around the perimeter of the landing Zone. 

• Assault Dispersion. Dispersion effected on the ground or in the air for the 
purpose of reducing tlie effectiveness of hostile fire and reducing the size of the 
target offered by aircraft, personnel and sujiplies. 

• Assault Landing Area (ALA). A pre.sclectcd area within the Landing Zone, 
usually open terrain, designated as the operating area for landing and unloading 

• Assaidt Point- Ibe final liming jmint at the landing zone where aircraft pitch 
down on final approach into the assault landing- 

e Assault Takeoff, 'fbe type of takeoff in which masimum permissible pow'cr is 
utilized and the aircraft, once airborne, climbs at as rapid a rate as practicable to 
minimize the effects of ground fire. 

o Corridor Flight Dispatcher, tisually an assistant to tlic unit operations officer 

tiuic of landings and takeoffs of all unit aircraft engaged in tlic mission to insure 
proper separation of flights. 

• Initial Point. A proinincait geographical location used as a reference and turning 
(mint for spacnig and timing aircraft into the Assault Point. 

■ Scat Landjiig. The type landing made by aircraft landing in dose trail, when 
the first and all succeeding aircraft touch down at the same point, continue the roll 
and turn off the landing area in a prcdetcrinincd direction, made in such a uiannei 
as to dear the runway as soon as pradicable for succeeding aircraft. 


tanks aft of the engines, fastened to the 
«ing by bomb shackles. They can be 
jettisoned in an emergenev. 

'Ilic C-123 lacks all the black boxes 
that require highly skilled maintenance 
crews and base been complicating 
USAF's effort to keep modem fighters 
and bombers up to combat slaiidards. 
It lacks other things as ncU-it is about 
as ^ush as a freight car. 

Tlic assault transport was designed 
to operate out of postage-stamp fields 
and short-lraul a large mimbcr of men 
and their equipment into combat areas 
under combat conditions. If got its 
start in life as a glider, designed by 
Michael Stroukoff. Faircliild later ob- 
tained the design, with power units 
added, from Chase Aircraft. 

Operation Shakedown was intended 
to uncover bugs and Col. Bentlcv was 
successful in finding a few. The nose- 
wheel gear liad to be redesigned for 
complete rcliabilitv and to ease han- 
dling on the ground. 

Anti-icing equipment did not func- 
tion properly in the early aircraft. 
Cabin heat was insufficient in frigid 

There has been some discussion of 
adding in.sulafion to help in this prob- 
lem and to reduce cabin noise. 


Other flaws were minor. The 509th 
has never had an accident and never 
changed an engine. In more than 5.000 
rough field landings there were only 
seven tire failures. 

'Shakedown' Statistics 
Here are some statistics from Opera- 
tion Shakedown: 

On maintenance for two aircraft flv- 



Consumption rates established for key 

• wheel tire: one per 75 fiving 

• Main wheel tire: one per 66 flying 

• Gasoline: 183 gallon.s per lioiit. 

• Oil: 7.8 quarts per hour. 

• Spark plugs: one per 10 hours. 

First realistic workout for the 509th 

was staged in November and Dcccmbei 


as part of Exercise Sagebrush, joint 
USAF-Army mancuscr licld in Louisi- 

Col. Bentley’s report from Sage- 
brush concludes that the C-125 is tne 
ideal plane for its mission. 

Workout at Sagebrush 

“We liase successfully operated it 
from fields whicli no other medium 
transport aircraft, including the C--17, 
could utilize,” the colonel said. 

Me did have some cogent suggestions 
for the Army. He pointed out. for 
example, tliat the center of gravity was 
not painted on an)- vehicle or piece of 
equipment the 309th was asked to carry. 
In addition, his crew needs to know 
the gross weight to help in proper load- 
ing of the C-123. 

In one ease a diesel powered toad 
roller was brought out marked for a 
gross weight of i tons. Assuming this 
meant the vehicle weighed five tons 
empty and eight tons with the rollers 
full of water, and assured they were 
empty, the 309th tried in vain to load 
it. It was discovered that the rollers 
were carrying more than two tons of 
diesel oil. 

Other Armv equipment, such as jeeps 
and trucks, did not have clearly indi- 
cated the stress points where tiedown 
chains could be rastened, 

Landing Areas Are Key 

In his SOP, Col. Bentley says that 
in all operations tlic -assault formations 
and landing patterns will be governed 
bv the size, shape and number of land- 
iiig areas available. Terrain conditions, 
parking facilities and the tactical situa- 
tion also are factors. 

Landing areas ate classified accord- 
ing to length, width and terrain: 

• Class I-Usable terrain at least 2,000 
ft- long and dOO ft. wide, smooth 
enough for an clement to land in eche- 
lon with 50 seconds between each 
echelon. 

• Cbss II— At least 2.500 ft. long and 
100 ft. wide. Terrain conditions suit- 
able for landing aircraft at 1 5 second 

• Class III— -At least 2.000 ft. long and 
40 ft- w-ide. Terrain suitable for land- 
ing aircraft at 50 second intenals. 

• Class IV-Othcr landing areas that 
mas be used for assault operations, in- 
cluding highways and areas with un- 
usual terrain features. 

Dispersed Taxi, Takeoff 

During Exercise Sagebrush the 509th 
perfected a technique of dispersed taxi- 
ing mid takeoff for masimum protec- 
tion against enems- fire. In the SOP, 
this procedure now has been defined: 

■ Runway marslialling. .Aircraft line up 
on tlie ninwav, takiiig alternate right 
and left sides. Takeoff at 1 3-sccond in- 
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tenals unless weather makes this iin- 
pr.icticable. 

• Dispersed marshalling. .Aircraft taxi 
at 500-ft. intcn-als, approaching takeoff 
pniiif at 1 5-second intervals. 

l-'or mass landings, the pilots time 
dcp:itture from an Initial Point to 
reach an .Assault Point at a ptcscribcd 
time. .At the AP, the;- head for the 
lauding area by the sharpest angle pos- 
sible, touch down and get out of the 
was- as quickly as possible. The ground 
pattern depends on the field and num- 
ber of planes that must he unloaded. 
Landing Procedures 

-At Sagebrush the aircraft maintained 
at least 500 ft. on the cross-wind leg. 
wheels down, completed the turn to 
final almost over tlic field. Then with 
flaps down and throttles closed, the 
planes came in with a disc at a 40- 
degree angle. Tlie final steep approach 
helps keep the plane above .small arms 
fire from the perimeter of the field. 

M'hcnevcr possible, the planes un- 
load with engines running and take-off 
without taxiing back, prefcrabli- along 
a parallel strip. In some areas thev can 
land short, unload and takeoff straight 

In reverse thrust landings on im- 
fiiiishcd fields, it is routine for the pilot 
to turn off from 500 to 800 ft- from 
the end of the runwav-. N'ormallv. 
brakes arc not used until the pilot is 
rcadv to head for his unloading point. 

Figures from Sagebrush show that in 
a 14-mimitc period, 10 C-125’s landed 
on a short dirt .strip, unlo.ided 96.000 
lb. of cargo and took off again. On 


return trips, casualties w-ere carried out. 
There is room for 40 litters. 

Weapons Hondling 

In training, the 309th has handled 
103 and ISa-mm. guns, personnel car- 
riers. jeeps, trailers and road machin- 

The items can be unloaded in 45 
seconds to throe minutes. Maximum 
personnel load is 60 men. 

-At Sagehmsh it was possible to keep 
up an incoming flow of aircraft at SOO 
ft. ivliilc the departing pilots flew out 
at 300 ft. This permitted fighters to 
beat up the corridor, while the trans- 
ports stayed high enough to escape 
small arms fire and too low to be a good 
target for radar-directed anti-aircraft 

Tlic C-123 can be equipped nith 
armor plate around the cockpit to pro- 
tect the crew from small arms firc. 
Thc plate is removable. 

.-A major maintenance adv-antage of 
the C-125, according to Col Bentley, 
is that it is not tied to a fixed main 
base except for major overhauls and 
repairs. Most maintenance can be done 
in the field vvitli minimum tools and 
equipmen t. 

But the proof of tlic pudding will 
be tasted bv the Army. Col. Bentley 
points out that it costs 55,000 to train 
a paratrooper and 52.000 a vear to keep 
him ready for action. The 309th feels 
it is read)' to show that the paradrop 
is practical only for the specialized mis- 
sion. that the G1 can be landed at the 
scene of battle without the peril of 
ffoatine in on siBi. 


C-133A Will Carry 
25-Ton Load 3.500 Mi. 

Los Angclcs-'l'hc mammoth turbo- 
prop-powered Douglas C-133A freighter 
will be able to haul a 25-toii piivload 
5,300 luiutica! miles and a 50-toii ]wv- 
load mote than 1,000 nautical miles, 
Douglas Aircraft Co, reported last week. 

In addition to the freighter model 
(AW I'cb. 6, p- 26), Douglas also is 
submitting a proposal for an ait-cvacua- 
tion version of the plane designed for 
the Military Air Transport Service, fn- 
sbdllation of 200 scats will be possible. 

Design gross of the C-153.A is 235,- 
000 lb.; design useful load, 143,585 lb.; 
cm|ity weight. 109,417 lb- A lO.OOO-ft. 
cabin altitude is maintainable in the 
ptes.vurizod cabin at 55,000 ft. 

I'hc high wing and liigfi nacelles 
give the aircraft better longitudinal sta- 
bility than its predecessor, the C-124 
Globcmastcr. Also, a larger vertical tail 
area gives the C-135A a higher degree 
of directional stability than the C-124, 
while the greater horizontal tail area 
helps the plane resist changes in pitch 
attitude. 

The liorizontal tail position has been 
designed to give the C-I55.A good stall 
chanictctistics and provide stall warn- 
ing in the fonn of buffeting as the hori- 
zontal tail becomes immer.scd in tlie 

A flaps-dowii stall approach will pro- 
duce tail buffeting a&out eight knots 
before the stall. With flaps up. buffet- 
ing will occur at about 15 knots before 
the stall. 
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GM Held Most Mobilization Contracts 


Washington-Gi;m.riii Nfotors Corp. 
licads the list of the 10 top defense eon- 
tractors— all doing substantial aircraft 
business— who lidd 51-3% of the na- 
tion's rnilitars' contract awards from the 
start of mobilization in mid-19;0 
through mid-1955. 

Tliese firms handled over S38.5 bil- 
lion of the total military orders of 5125,3 
billion during the five-year period: 

General Motors Corp,, Sf>.874 mil- 
lion; Boeing Airplane Co,, 55,327-8 
million; United Aircraft Corp,, S-t, 198,8 
million; General Klectric Co,, 54,005,2 
million; Douglas .Aircraft Co,. 5^909-6 
niillion; North American .Aviation, 
53.486.2 million; Gcircral Dynamics 
Corp., 55,109,6 million; Lockheed .Air- 
craft Corp., 55,109.6 million; Curtiss- 


WrightCorp., $2,221.4 million; Repub- 
lic Aviation Corp,, 52,209.1 million. 

The Defense Department released 
three lists showing the volume of busi- 
ness of the 100 largest contractors for 
the period from mid-1950 through mid- 
1955; for the period from mid-1955 
through mid-1955, and for the first six 
months of 1955. 

Pointing oirt that most of the work 
contracted for prior to 1935 lias now 
been completed and that the following 
period, up to 1953, was readjustment 
involvini e.ctciisivc cancellations ;md 
program revisions, the Department said 
the list coveting the first half of 1955 
is “more representative of current peace- 
time procurement pTO|tams” (see table 


The Dep;irtnient discontinued re- 
ports on the U)IJ top military eoiiftae- 
tors in 1954. but «;is directed to resume 
their publication by three Congressional 
groups: tlic Senate Prep;iredness Inves- 
tigating Suhcomiiiittec; the Saiale 
Banking and Currency Committee; and 
the House Siiiiill Business Coinniittcc. 

The Depirlnienl's first report follmv- 
ing the Congressional re<)ucst was 
sharply critiei/ed hy the Preparedness 
Subcommittee beeansc it was dated 
finm mid-1955. 

The subeommillee t liatged tlial it was 
■ inaceurate'' and ''inislcadiiig" ireeanse 
it ignored the large volmiie of militaiy 
busaiie-ss chunneled into large firms dur- 
ing the mid-1950 to mid-1955 ixriod 
(AW Oct. 17. 1935. p. 16). 
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Navy Reveals Details on Petrel Missile 



P'irst official details were revealed last 
neck on the h'pircliild-l)uilt Petrel air- 
tu-surfaec missile developed by the Na- 
tional Bureau of Standards for the 
Navy's Bureau of Ordnance. 

The Petrel is built around a standard 
Navy Mk. 15 airborne torpedo. Jettison- 
able wings, tail, powcrplaiit and nose 
guidance packages have been added. A 
Kairehild-dcvcloped J44 turbojet rated 
at 1.000 lb. static thrust powers the 
missile. 

•Approximate dimensions tor the 
Petrol; 

• Length, 24 ft. 

• Wingspan, 15 ft. 

• Tail span. 8 ft. 

• Diameter of the body, about two ft. 

Detachable parts arc of conventional 

makeup with tire exception of the large 
triangular fins. Thev are sheet metal 
stampings with honevcomb stilfening 
inside. Metal bonding techniques f.is- 
ten the assembly. 

The Petrel is air-laimched from 
patrol aircraft well outside the range 
of enemy anti-aircraft, 'I1ic Navv an- 
nouncement said the missile ha.s an ac- 
tive homing svstem that guides the mis- 
sile to the target. 

.As the Petrel approaches within nor- 
mal topedo range of the hi^ct, its 
height above the surface of the water is 
checked by a radio altimeter in the 
package under the nose guidance see- 
ticni. -At the proper altitude for a drop, 
a signal front fhis altimeter jettisons 
the detachable parts. The stripped tor- 
pedo makes a normal drop into the nn- 
ter and rim.v to the hirgct. 

During the Petrel test program, the 
powerplant is recovered by a parachute 
depUned from flic cylinder visible un- 
der the luirizontal tail. 

Tests and evaluation of the Petrel 
were completed bv Bureau of Ord- 


nance at the Naval Ordnance Test Sta- 
tion. Chincotcague. Va.. and later by 
the h'lcet Operational Development 
Force. During the tests. . . The 
missile petfonned with a degree of re- 
liability considered exceptionally high 
for such a sophisticated weapon.” tlic 
Navv said. 

The Petrel is the successful culmina- 
tion of a scries of miHilcs named after 
water birds and developed under tech- 
nical direction of the Navy by tlic 
Bureau of Standards. Among earlier 
missiles were the Kingfisbet, Plover and 


Grebe. Basic mission of all these mis- 
siles was the same, air-Iannclicd. they 
were directed against shi|)ping or slial- 
lovv-watct tirgch. 

Petrel is in production at the Fair- 
child Guided NIissiles Division plant, 
Wvandanch. Long Island, N, A'. 

ASPR Will Eliminatf 
Fixed Overliead Rales 

Washington— In compliance with a 
ruling of the Comptroller General. De- 
fense Department is revising procure- 
ment procedures to eliminate pre- 
dctemiined fixed overhead rates from 
eost-reimbursement contracts. 

New rules will be clfcctivc as an 
amendment to tlic .Amicd Services Pro- 
curement Regulations by Julv 1. .After 
that date, it is proposed that overhead 
costs will be on an actual basis, with 
contractors submitting claims for over- 
head that will be subject to negotiation. 

h'ixed overhead rates in existing con- 
tracts will be allowed to run for the 
period stipulated in the contracts. Later. 
Defense Department said, overhead will 
be negotiated on the basis of after-the- 
fact costs and incorporated into the 
contract- W'hcn an estimated rate is 
used, it will be subject to adjustment 
when experience has been obtained. 

Indnsfn is understood to feel that 
the new svstem inav’ entail excessive 
auditing costs. 
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Some ’55 Aircraft Profits Show Drop 


Tliree major aircraft manufacturers— 
Martin. Bell and Cliance Vouglit— re- 
ported lower profits for 1955 than for 
the record post-«ar vear 195-1. Repub- 
lic, reporting an increase in profits, said 
it expects both sales and profits to 
decline in 1956 and 1957. Vertol re- 
ported the best year in its history and 
ClIrtiss-^Vright showed an increase in 
profits of more than SI 5 million. 

Bell Aircraft Corp. 

Bell’s net profit for 1955 was S5,- 
914.482 (S2.Z5 a share) compared to 
56,404,243 in 1954, Sales were 5204,- 
440,545— a new record— compared to 
5185,646,114 in 1954. Helicopter sales 
amounted to S48 million. Commercial 
sales accounted for 14% of total sales 
and 55% of net income. Over 7556 of 
tlic company's scientific and technical 
effort was denoted to "guided missiles 
and related work," Bell said. Greatest 
single effort in the technical field was 
spent on the Ait Force G-^M-65 air-to- 
surface Rascal missile. Bell's contract 
backlog now is 5246,840.268. In 1955 
Bell's work included delivery of the X-2 
stainless steel supersonic research plane 
to USAF; receipt of a USAF contract 
to build a jet-powered VTOL pbne; 
unveiling of its tilting-rotor XV-5 ,\rmv 
coiivcltiplanc: delivery of the first Bal- 
lairus 4711 helicopters and continued 
volume production of the tiindem-rotor 
Navv flSL helicopter. 

Glenn L. Martin Co. 

The Martin Co. reported a net in- 
come of 513,285.297 for 1955-almost 
57 million below 1954— but said its 
financial position now "is stronger than 
at any time in the past." 

Sales totaled 5271,862.342 compared 
to 5270,730,000 in 1954. although in- 
come before taxes was S3 million higher 
than for 1954. Because of costs and 
losses in earlier years, some 519 million 
had been available in 1954 to reduce 
book income otherwise subject to in- 
come taxes. Earnings amounted to 
54.92 a common share and to 4.9% 
of sales. Dividends totaled 51.50 a com- 
mon share plus a disidend of 5% paya- 
ble in stock. 

Backlog of contracts, some of them 
nimiing into 1959, amounted to 5600 
million, an increase of 560 million. 
'Ihc company said the P6M SeaMaster, 
the advanced TNf-61 Matador missile 
and otiicr undisclosed projects are "now 
close to the production stage." The 
backlog includes “four major aircraft 
projects, five major missile projects and 
two major electronic projeets,” the com- 
pany said, Prcsumablv these include the 
P6M, the B-57, the'P5M Marlin sea- 
plane and a design competition for a 


tactical bomber; the Bullpup. Lacrosse, 
Matador, Vanguard and Titan missiles, 
and the Missile Master srstem for co- 
ordinating fire of Nike batteries. 

In 1955 Martin became the prime 
contractor for a rocket designed to carry 
an earth satellite to altitude and launch 
it upon its eattli-circling orbit and the 
prime contractor for US.^F's second 
intercontinental ballistic missile, the 
Titau. to be built in a SIO million fa- 
cilih’ at Denver, Colo. Martin also 
formed a subsidiary. RIAS, Inc., to do 
basic research in the physical sciences. 

small staff is at work and land has 
been acquired between Washington 
and Baltimore for a laboratory. 

Martin expects ‘‘some growth in sales 
solume" in 1956 but expects net profit 
as a petcenta|c of sales to be lower 
"becau.se of non-recurring items taken 
into income in 1955." 

Chance Vought Aircraft, Inc. 

Chance Vonght reported net profits 
of 54,759.544 on sales of 5147.095,440 
in 1955. Profits were down almost 52 
million and sales were do»n by 52.5 
million, partly due to the phasing out of 
production of the F7U-3 twin-jet Cut- 
lass Nasv fighter and initial costs re- 
lated to Crusader FSU production. 


Gen. Wood Killed 

Baltimore, Nld.-Maj. Cen. Doyd B. 
\5'ood. 47, Deputy Commander of the 
Ait Rcsearth and Development Com- 
miind, was killed here last week ssheii the 
T-53 fet trainer he svas pilatiog crashed 
and burned sliortlv after takc-oft from 
Friendship Airport. 

Gen. \3'nod had been with .\RDC 
since its oiganiaation in 1951. when he 
became Chief of Staff at the Wright 
Air Development Center. At the time 
of his death he was chief of the com- 
mand's research and deveiopment pro- 
gram, ffe was scheduled to take over 
command of the ARDC Flight Test 
Center at Mwaids AFB in Jnne. 

Gen. Wood was nidels tccognircd 
both in the .Air Force and by the air- 
craft industry as one of the pinnects 
in the effnils to increase the pace of 
aeronautical development arid establish 
an adequate research ptngiam for USAF. 
Gen. Wood was a command pilot and 
was commlssioiicd in the .Air Force in 
1929 after completing flight training at 
Brooks and Kelly fields. He was a grad- 
uate of North' Texas State Teachers 
College and had a iiiastct's degree in 
meteorology from Massachusetts Institute 
of Technology. 


Profits amounted to 3,2% of sales, 
compared to 4-4% in 1954 and to 
54.41 per common share, compared to 
56. 15 the year before. 

A backlog of 5214 million— some 526 
million higher than in 1954— includes 
5134 million for the Crusader and 550,- 

488.000 for the Regulus, which in 1955 
became the Navy’s "first operational 
offensive missile," the company said. 

Satisfactorv development of the Reg- 
uiiis program have led to "orders for a 
supersonic, highly advanced" attack 
missile for the Navy. new low-speed 
wind tunnel went into operation early 
ill 1955 and late in tlie year Chance 
Vouglit scheduled addition of a S3 
million liigli-.spccd tunnel. 

Like Martin, Chance Vought has set 
aside no reserve for renegotiation, con- 
sidering its profits to be well within 
reasonable limits. 

Republic Aviation Carp. 

Republic last vear made a profit of 
514.731,134 on sales of 5547,387,242, 
tompared to a profit in 1954 for 
58,976,523 on sales of 5323,456,601, 
lo spite of tlie $6 million increase in 
profits, President Mundy !. Pealc said 
1956 and 1957 sales and net income arc 
expected to be lower because of change- 
overs to newer models of supersonic jet 
figlitcr-hombcrs. Profit.s amounted to 

510.01 a share compared to 56.71 in 
1954, with adjustments for a 10% stock 
dividend. 

Production of the photo reconnais- 
sance RF-84F niundcfllash will end 
this vear and production of the l''-84l'' 
TIumderflash will end in 1957. The 

supersonic F-105 fightcr-bonibcr, now 
being manufactured, should be in vol- 
imie production in 1958, Republic said. 
Production of an RT-105 also is planncd- 

Repiiblic also has US.AF contracts 
for development and construction of 
the Xl’-!03 fighter-interceptor and an- 
other fightcr-bonibcr which it said 
US-AF will consider for procurement in 
1960-65. Republic’s expansion of re- 
search and development calls for ex- 
penditures of 512 million in 1955 and 
1956. 

Curtiss-Wright Corp. 

Curliss-Wright reported 535,081.045 
in profits for 1955 on sales of 5508.- 
703,445. Sales were 534 million higher 
and profits 515,703.766 higher than in 
1954. Backlog of contracts was 5601 
million, 561 million less than 1954. 
Fortv percent of net earnings came 
from commercial sales. Dividends paid 
were 52 a share on Class A stock and 
51,75 on common- In 1955 Curtiss- 
Wright established an advanced re- 
search and development center at Que- 
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Defense Directive Authorizes 
Release of Weapons Information 


hanna. Pa., acquired Propulsion Re- 
search Corp. of Santa .Monica, Calif, 
and established a turbomotor divisioii- 
Vertol Aircraft Corp. 

A'crtol. formerly Piasccki Helicoptoi 
Corp., had record earnings of 51.550,- 
937 (53.32 a share) in 1955, on sales of 
557.690.074 Ian increase of 1S% over 
1954). The company concentrated on 
production of the 20-passenger H-21 
u'oik Horse for the armed scn iccs, and 
Oil research and dcielopment aimed at 
ATOL aircraft. Backlog increased from 
5100 million to 5125 million. Working 
capital was increased 26%. stockhold- 
ers’ equity by 29% and long-term in- 
debtedness was reduced 38%. Employes 
increased from 1,469 to 4.995. AA’ork 
continued on conversion of the 40-pas- 
senger YH-16 into the YH-16B turbine 
transport helicopter. The Y'H-16-A 
crashed last year near the end of its 
flight test programs when an item of 
special test equipment failed. 

Kaman Aircraft Carp. 

Kainan reported 5428.815 in profits 
on 514,503,869 in sales, the highest in 
its 10-year history, in spite of a stretch- 
out iu production of the Nasv HOK-1 
helicopter which necessitated a cut 
in staff of 125 emploies. Profits for 
1954 were 5344.046 on sales of S13.- 
395.242. Work on IS research and 
development contracts includes an an- 
nular-wing aircraft project. !ollo«-on 
contracts for remote controlled licli- 
copters, and a specialized application of 
the roto-chute principle. Kaman formed 
a militan operations research division in 
1955. 

Pacific Airmotive Corp. 

PAC lost 5817,410 in the year end- 
ing Nov. 30. 1955, compared to a loss 
of 5128,338 the vear before. Sales were 
519.279.537 coi^pared to 516.331.086 
in 1934. PAC blamed the loss primarily 
on the fact that costs for its USAF C-54 
IR.AN (inspection and repair as neces- 
sary) program were "very substantially 
in excess of the contract price." but said 
it hopes to recover some of this. 

Lear had the highest sales in its 
historv last vear— 554,600.273 compared 
to 554.435,637 in 1954-but profits 
declined from $2,305,727 in 1954 to 
52,115.811. Lear blamed the decrease 
on a wuik stoppage at its Grand Rapids 
Division in the last two months of 
1955. Backlog increased 41% to 553.- 
459.922. Net worth was increased bv 
21% and working capital by 27%. Out- 
put in most product lines. Lear de- 
voted a major research effort to advanced 
automatic flight control sistenis and 
flight reference instruments applicable 
to missilc.s. drones, helicopters and high- 
performance iiircraft- 


Wasliiiigton— Defense Department 
has issued a new directive aimed at 
reiersing the FisEiihower .Administra- 
tion's attempted blackout on weapons 
information. 

Directive 5230.12 spells out what 
can be told about aircraft, engines and 
missiles at each point in their produc- 
tion and operational history. 

It does not say the facts must or will 
be released, but authorizes release if the 
Office of Security Review approves it- 

T’lie schedule contained in the direc- 
tive docs not differ basically from the 
one used b\ the .Ait Force before the 
White House issued its often-violated 
edict against disclosure of weapons in- 
forma tion- 

AA'ith some modification, the US.AF 
pre^ram now will be used bv all three 

Defense Department .spokesmen em- 
phasized that the neiv directive is not 
intended to further curtail release of 
infoniiation. 

Instead, tlicv said, it defines what 
can be considered for release in such 
a way that it will be difficult for arbi- 
trary or technically incompetent officials 
to withhold information, 

l''or example, the directive makes it 
cleat that information previously re- 
leased can be re-released without fur- 
ther approval. 

Some Delay Seen 

TTic armed forces have 30 days to 
implement the directive, but Pentagon 
obserx-ets doubt that it will be enforced 
until after the election and the current 
arguments over the defen.se program 
and budget ate finished, 

In recent weeks tliere has been a 

series of disclosures on the capability 
of new weapons, some of which brought 
heated protests from the AA’hite House- 
Last week came news that the North- 
rop Snark, jet-propelled guided missile 
has flown 2.000 miles. For its design 
mission, the missile must flv 5,000 
miles. 

Security review officets hailed the 
new directive as an aid in their work 
and a guide to defense contractors. 


Gas Turbine Meeting 

The gas turbine jiower division of 
the American Society of Mechanical 
Engineers will hold ' its first annual 

Hotel in \Vashiii|ton, D. C,,' nest 
Momliy. Tuesday and AA'ednesday. 


Once in full force, it will s|)ced deci- 
sions and make it possible for Security 
Review to handle its problems without 
icpeatcd reference to the higher aiitlior- 
ity, they sav. 

T he directive provides for exceptions 
to the rules. When a rase cannot he re- 
solved on the basis of the rules, it will 
be decided on its ossn merit by the 
Secretary of Defense. Individual deci- 
sion also will be made for wrapiiiis that 
hai’c been cancelled, discontinued or 

How It Works 

For aircraft and engines, the direc- 
tive diiides histon' into four phases 
roughly covering design, first protiuc- 
tion, deliiery to comtxit units and full 

In the case of engines, the latter two 
phases come with the 50-hour and 1 50- 
hour qualification tests. 

Proi’ision is made for release of 
model designation, manufacturer, ex- 
ternal pictures, models and perform- 
ance in generalities. For tlie most part, 
the rules do not differ from the ones in 
force before R. Karl Honaman served 
his brief term as Deputy Assistant Sec- 
retary, attempting to enforce a stringent 
blackout on information. 

In the case of guided missiles, the 
directive provides only three phases of 
development and production. The first 
authorized release of information «ill 
come at the start of production, when 
model designation and manufacturer 
can be disclo.sed. along with general 

E crformance, the power plant and 
lunching information. External photos 
ate pemiissable. 

On the issue. USAF has been more 

liberal, favoring a fourth phase in the 
directive, svith release of more informa- 
tion. Navy voiced strong objections, 
and the other services agreed in the 
interest of developing the initial ditec- 

Rcal importance of the new directive 
depends on how it is carried out. Ac- 
tually. it was made necessary when the 
.Administration abolished the "re- 
stricted" classification publicly while 
they privately launched an effort to 
uithhold considerably more informa- 
tion than the "restricted” label dealt 
with. 

Under the new directive, classification 
remains a responsibility of the service 
secretaries and theoreticalli’ is unrelated 
to the decision to release information. 
It follows that if release of a classified 
item is justified, the cognizant service 
will be under pressure to lower the 
classification of the whole contract. 
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Industry Report on Salaries, Bonuses 

McDonnell Aircraft Corp. 

1 1: 1 1: Ml i i 



Lockheed Aircraft Corp. 



Republic Aviation Corp. 




0 5t3rtBd in a small way. Today 
ncipal designers and producers 
at special motors and linear and rotary actuators for air- 

Thls forefront place has been achieved because, 
continually since 1942, EEMCO has special- 
ized exclusively in manufacturing these pre- 
cision components. It has done nothing else! 
EEMCO's leading position has been oonsistently maintained 
through outstanding service rendered to every customer. 
EEMCO units are used by a majority of the airframe and 
related manufacturers in the aircraft industry who appre- 
ciate EEMCO high-quality standards, dependable cost-con- 
trol methods, and on-time deliveries. 


Design and 
provide designs an 

high-output ratios so 
less missiles. And EEMCO produces them in i 
approved Army, Navy and Air Force models ar 
late-design commercial airliners. 


Designers 
and producers 
of motors, 
linear and rotary 
actuators 
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Accepted. ..Gillillan GCA Quadradar 


Never before has a navigation aid 
received such immediate, 

universal acceptance. 
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are active in advanced projects 
like BOMARC . . .are you? 


Scoff' 

DUAL-PURPOSE 

Portable 
Airline Oxygen 



OPENINGS EXIST IN THE FIELDS OF 
CIRCUITRY PACKAGING 

MICROWAVES TRANSPORMEfiS 

SERVOMECHANISMS ANALOG COMPUTER DESIGN 

MAGNETIC AMPLIFIERS VIBRATION 

DIGITAL COMPUTER PROGRAMMING RADAR DESIGN 

FIRE CONTROL SYSTEMS FIELD SERVICE 

BOfAARC is typical of the mony interesting projects "in the works" 
ot Westinghouse. Such projects ore more thon a "one-shot" challenge 
to the engineer . . . they ore the true steps forward In his career, 
and the broadening of knowledge that enriches his volue to himself 
and to his profession. If you are interested in this type of project, 
Westinghouse is interested In you! 

OTHER CAREER ADVANTAGES 
AT WESTINGHOUSE 
Unlimited opportunity for odvoncemenl 

Unlimited opportunity for advanced education at company expense 
Unlimited opportunity for professional status and association with 
leoders in the profession 

IN ADDITION TO top income and benefits, you will find the housing 
excellent in our ideal geographic location. 

TO APPLY 

Send resume of education and experience to 
Technicof Director, Dept. 3t0, Westinghouse Electric Corp., 
2519 Wiikens Avenue, Softimore 3, Mory/ond 

you CAN BE SURE. ..IF irB 

Westinghouse 


Preferred by 

WORLD'S 

MAJOR AIRLINES! 

• This double-use oxygen unit 
provides complete smoke and 
fume pcocection for crew through 
demand regulator operation. Pro- 
vides constant flow for passen- 
gers, Weighs less — takes less 
space. Used by all major airlines. 
Write for complete information 
on model 5600 today / 




to 


TWA.PanAin Mail Pa> 
Ciil in Offset Case 

Washington— Trans World .Aitlmcs 
•iiid Pan Ainctican World Airways both 
have to return iiiail pay to the gincni- 
iiiciit under tonus of the final decision 
in the Trans-Atlantic l''inal Mail Rate 
Case. The decision, which settles the 
offset issue, sets mail pay for an ciglil 
year period starting in 19-46. 

The decision is the final mose in the 
long and complex case. The Civil 
Aeronautics Board issued decisions in 
the case in 1954 and 1955, but left 
the offset question for later action. 
The Supreme Court issued its offset 
interpretation of the law while the 
case was nearing completion. 

I'he Board said its final decision 
cuts the government's mail pay obliga- 
tion to the two catricK about S20 mil- 
lion below what it otherwise would have 
been. 'Ihc final rates produce Sll-4 
million less than the carriers were as- 
signed under previous temporary rates. 

Combining its offset findings with 
previous rates, the Board determined 
that overpavment amounts to $7,561,- 
000 for T\VA and $3,875,000 for Pan 
American, At the same time, final mail 
pay for American Overseas Airlines be- 
tween 1946 and 1950 was set and the 
carrier was awarded $4,947,000 over 
what it received with temporary rates. 

Since AOA has merged with Pan 
American, the payment will go to Pan 
American. Combining the AOA pay- 
ment with the PAA refund leaves Pan 
.American with a net gain of Sl.l mil- 

During the period from the start of 
T ransatlantic operations on Feb. 5, 1946, 
to the end of 1953, the Board found 
that TWA had $4,183,000 in earnings 
available for offset. The carrier’s infer- 


United Protests 

United Air Lines is protesting Ameri- 
can Airlines’ plan to introduce EJC-7 

stop flights from New York and Wash- 
ington to Los Angeles. 

United told the Civil Aeronautics 
Board .Anierican's proposed luxury fea- 
tures differ materially from the B'oard's 
concept nf coach scrYice, United con- 
tends that using the DC-7 will upgrade 
coach service, "result In a competitive 

class traffic ... so obscure or eliminate 
the distinction between first class and 
coacli service os to result in unjust dis- 

gccs" and "may well lead to a general 
bicakdnun of the domestic industry fate 


New Brititvli Bombt-r 

Ixmdon-l'hc Ministry of Supply an- 
Iioimced this week that it has placed a 

Co. for a l.SOfl niph- jet bomber In 
replace the Avro Vulcan and Handley 
Page Victor sometime in the early I96fls. 
TTic new hombei, to be comparable in 
siac to the Vulcan, is expected to have 
a combat range of approximately E.OOO 



national need was set at 543,534.000— 
ot $7,561,000 less than it actually re- 
ceived. Actual repayment will be less 
than that differential because of the in- 
come tax adjustments. 

The Board found that Pan Ameri- 
can's Pacific, Alaska and Latin-Ameri- 
can divisions bad earnings of $6,186,- 
000 available for offset during the period 
fan, 1. 1946, to Dec. 31, 1953. Final 
mail pay for Pan American's Atlantic 
operations in the period was set at $79,- 
784,000, a decrease of $3,875,000 from 
payment under temporary rates. 

CAB also rejected attempts of 
TWA to get reconsideration of a dis- 
puted deferred tax issue. CAB members 
Chan Gurney and Harmar D- Denny 
would have allowed TWA to argue its 
case, but the motion failed for want 
of a majority. The Board also dismissed 
a motion to disqualify Chairman Ross 
Rizley from participation in the case. 

CAB Will Consider NWA 
Bid for Permanent Route 

Washington— The Civil Aeronautics 
Board has refused to include Northwest 
Airlines in the reopened Trans-Pacific 
Renewal Case, but it has assured the 
airline of quick action on its new bid 
for permanent international certifica- 

Northwest had asked the CAB to 
resubmit the permanent certification 
issue to the President wlien it sends the 
White House a new decision on Pan 
.American World Airways' application 
for a Great Circle route to tlie Orient. 

The Board pointed out that the 
White House had limited the reopened 
case to the issue of Pan American's 
application and thus Northwest’s re- 
quest couldn't be included. 

But the Board set Northwest’.s per- 
manent certification application for pre- 
liearing conference in an independent 
preceding. The Board said it is clear 
that subsidy was a crucial issue in the 
President's original decision to renew 
Northwest’s certificate for seven years 
instead of permanently. Since NWA is 
now off subsidy, the CAB feels the air- 
line should have an immediate oppor- 
tunity to present its case. 



BeiUP Tabin^ 
is 9 Beffet Buy 
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MISSILE ENGINEERING 



Effective ICBM Defense Possible Under 


By David A. Andcrlon 

An effective defense against the inteicontincntal ballistic missile is 
within the reach or close extrapolation of current techniques in aerodynamics, 
avionics, propulsion and structure. 

Answers to the questions still blocking the way already are being sought 
in this country’s latest wcapons-developnient phase. Oucc they are found, 
there should emerge an anti-niissilc missile system that could become the 
classical defensive antidote to the offensisc might of the ICBM. 


A major contributing factor to the 
urgency of the four projects now active 
in this field has been the knowledge 
that the Russians are firing an inter- 
mediate range ballistic missile with 
some form of guidance over distances 
approaching 1,000 mi. These firings 
Iiave been made often enough during 
the past six months to show that the 
missile is in an advanced development 

The four U. S. anti-missile projects— 
at Bell Telephone and Cornell Aero- 
nautical laboratories for Army Ord- 
nance, and at Convair and North 
American for the Ait Force— have a 
common goal. They must intercept and 
destroy enemy ballistic missiles-either 
medium or long-range— far enough from 
iheir intended targets to protect those 
areas from the primary effects of a nu- 
clear blast and the secondary effects of 
radiation and fallout. 

Ten years ago, interception of a 
biiilistic missile in the Y-2 category was 
considered impossible, prohibited by 
the limited state of the missile art. 
Now, ciigineeting optimism about some 
of the problems to be faced indicates 
that defense against future ICBMs is 
feasible at least. 

The basic problem of the anti-missile 
wca|ion system— now called “antis” (pro- 


nounced “aunties”) in scientific slang— 
is to detect, identify, intercept and de- 
stroy an incoming enemy missile. That 
prolilem might look like' this; 

'Antis' in Action 

Fifteen minutes ago and 9,000 miles 
away, a towering rocket roared upward 
in the brightness of an Arctic afternoon. 
Now almost motionless in space, it 
coasts over the top of its elliptical tra- 
jectory, 800 miles up, and begins its 
lung fall back toward earth. 

.Minutes later, still dropping tail first, 
it crosses tlic invisible boundary on the 
outer limit of radar detection about 300 
miles from the target area. The radars 
come alive; they track the tiny target 
whose signal strength increases rapidly 
and ominously. In a few seconds, a ten- 
l.itive trajcctorv is computed fruin the 
tracking data, ami two sets of data are 
trails iiiitted. 

The first set selects the anti-missile 
batteries, alerts them and feeds them 
the first computed flight paths and in- 
tercept coordinates. 

Tlie second set feeds the probable 
coordinates of the enemy firing site to a 
distant battery where an ICBM is stand- 
ing by for retaliation, 
llie radars continue to track, and the 


computers continue to correct flight 
path and intercept data, feeding it out 
os'ct the communications network to 
the anti-missile batteries. They wait 
for the firing signal while the enemy 
missile hurtles toward the target, tick- 
ing off three miles every second. 

,\t the last possible second, the firing 
signal flicks out from the central coin- 
|)utcrs. The white light of the rocket 
motors firing lights up the launching 
l»ds to show glimpses of slim shapes 
leaping upward to intercept and destroy 
their targets. 

Studies of defensive systems like 
these began with the start of the Ger- 
man V-2 offensive against the port 
cities of London, Antwerp and Calais. 
These early approaches to the problem— 
among them General Electric's Project 
Tltumpet (MX-795)— concluded that de- 
fense against even as elementary a 
weaOTn as the V-2 was technically be- 
yond reach. The onlv solution was to 
stop the rocket before it escr got off 
Ihe ground. 

Why the 'Anti' Lag 

Tlie \'-2 approached Mach 5 in its 
downward dive to the target. Kacli ser- 
imd it fell 3.000 ft. nearer the ground. 
From lauiicli to target, the V-2 was in 
Ihe air about five minutes; its peak alti- 
tude was about 60 mi. at a point about 
inilfway-or 75 mi. to 100 mi.-to the 

Tlie task of acquiring the V-2 bv 
radar, identifying it and plottin® its 
trajectory in order to predict a collision 
course for the interception left very 
little time for the anti-missile missile 
to be launcherl and apptrach its target. 

Calculations showed that generally an 
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Present State of Art 


anti winild require a flight speed about 
twice that of the \'-2-iir about Much 
10— in order to nieet the time liniita- 
ticiii.s of the problem, 'lho.se kinds of 
speeds were not available at ;ill in lO-lj 
and iatcr. 

But speeds of that order arc coin- 
plete-1y fe.isiblc now; asailalilc to a de- 
ten.si'c weapiii. fhe\' are also as'.iilable 
to the offeiisise. '(lie target for the 
antis 110 longer lo]x;s along at fis'c times 
the speed of soimd, but will lx; hurtling 
downward at Mach 10 or 15. 
Paradoxical Problem 

There is a strange par.idox in the ad- 
s'anced state of the art tliat is now 
capable of dese-lopiug an interconti- 
nental ballistic missile: I'lie task of de- 
fense ag.iiiist the ICBM has been made 
easier. The anti-missile .system has more 
lime to do its job. 

An ICRM will hast a flight time ap- 
proaching half an liotir. It comes in 
towards its target from such a height 
ahme the earth th.it there is no effec- 
tis'C r.idar bl.inking by ground effects, 
wilbin the useful range of that radar. 

'nie use of consenticmal r.idars. wiiieli 
would deterniiiic missile flight path and 
speed by tracking the tiny target, seems 
like a logical approach to the detection 
pmhieiii . 

One recent chic to tlie |xiss|hle de- 
tection range is in a statement made 
recently by a British official, who wiid 
that Britisli scientists had a radar capa- 
ble of picking up nil onconiing missile 
300 mi. distant from the target- Con- 
vcntion.ll tracking radars would gi\c 
slant range to the missile on a time 
Ixisis; that data could be reworked to 
plot an accurate flight path within a 


matter of seconds after the first fuiiit 
cello on the scojx's. 

•\ relatively new radar tecTinique was 
deveIo|ied for tracking eneim' mortar 
shells during the Koretui war. not for 
defense, but to spot the locations of llic 
enemy batteries. The Ml'Q lOmort.ir- 
loeating radar developed In the S]x;rry 
Gyroscope Co. tracked the shell in 
flight, and calcukited its trajeetory back 
down to the firing point. 'Ilie coordi- 
nates then found were the basis for an 
air or artillcn strike. 

Liter ex|Krimciitul use has liceii made 
of that radar in tracking short-range 
missiles, presuiiiiibly the .\niiy Corporal 
or Redstone. During these trials, the 
MPQ in tracked the missile after take- 
off to predict its impact point as an aid 
to the dowiiraiige tracking crews and in 
the s|xittiiig of the inqxiet arca. 

'I'r.ieking of liyjiersoiiie missiles inav 
lx- simjilificel becatisc of an inherent 
characteristic of flight at high supersonic 

'Ihe intense lieat generated hy skin 
friction causes dissrx'iation of the gases 
ill the atiiinspliere and cre-.ites a 
shroud of ionized yxirtielcs around the 
missile. This would give a stronger re- 
fleetinii of the radar beam and aid 
tracking. Ilnsvcver. it wixild not lx- 
jiresciit until there was emiiigli air to 
he ionized, which wonlil riceni only at 
altitudes considerahiv below the |x-.ik 
of the trajcclors'. 

Two factors conspire to make the 
plotting of trajectories difficult; 

• Mamifactiiring toletaiiees uiid small- 
scale disturbances in tlie atmosphere 
cause scatter-a dcs iation from the theo- 
retical elliptical path, already modified 
to some known extent by air drag. 


• I’laioied elcsiations tioiii course, pro- 
grammed into the missile flight path 
before takeoff, may fiuther distort the 
tra jeeh uy. 

I'or the first, the aetual deviation 
from the flight |xith is small, Ixe-ausc 
Ihe flight null is of such .short duration 
in the .itmospherc that a large dcs iatioii 
■imply does not li.isc time to happen. 

For ,1 similar reason, the ])rogranime-d 
deviation is u|it to Ix' small and may in 
fiiet be ignored in Ihe strategic use of 
these missiles because of the small rc- 
liirii on the ciioniiinis technical effort 
icqmred to change a trajectory once the 
isiissile is speeding on its way. 

How High the Boom? 

Power of the ICBM warhead plays a 
gmeming part in the design of an anti- 
missile s' stem. Mane of the \'-2 rockets 
detonatexi |jrematnrely from a few thnii- 
saiid to mam thouvnids of feet ahose 
the grrnmd. In all eases, damage at the 

Blit iiii ICBM with a thennoniiclear 
warhead would Ix- almost ns destructive 
it it were detonated at eonsidcr.ihle 
heights abosc the target. .\n effective 
radius of 20 mi,, mentioned in coiinccs 
tioii with the thermoniie-lcar warhead, 
is applicable to altitude as well as at 
ground Ics cl. 

I'lir this reason, the absolute mini- 
mum altitude or slant range at which 
tlie onconiing missile must be destroyed 
will he determined by the expected 
iiieiiw choice of warhead. On top of 
this, a s;i/ety factor imist Ix' added. 

Final radius of the defensisc hcnii- 
spliere cmering the target would liasc 
to be the sum of the effectisc range of 
the warhe.id plus flic safeh factor. F.x- 
)Xt-ted radius would then be on the 
order of 50 mi. as a Tniiiiimmi. 

Some Numbers 

Fstahlisliiug an inner limit for dc- 
stnic'tioo of llic eiieim missile and an 
outer limit for its detection mc-.ms that 
some first approximations cm hc made 
of the performance rcc|uircd of the de- 
fensive system. 

Hie assumed enemy ICBM has these 
eliaracteristies; RaoEC. 5,000 mi.; flight 
time. 30 min.; pcik altitude, 800 mi.; 
velocity at hiinioiit. 22.000 fps. 

Two hemispheres define the inner 
ami outer limits of the target area: Tlie 
outer detection limit has- a 300-mi. 
radius, and the inner destruction limit 
has a "O-nii. radius. 

First stqr is to calculate flight times 
for an aiiti-missile missile, assuming 
ground level launchings and a range of 
]x»sihle average accelerations. For a 
5G missile, flight time from ground to 
SO mi. limit is about one minute: 
qiiadmpling the necclcratinii to 20G 
reduces the flight time hy half to about 

Tlic missile coming toward the target 
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CORPORATION 

635 W. Colorado Blvd., Glendale 4, Calif. 


.11 ,\I;kIi 20 JI. ttiiicliii" ,it II speed of 
.ippioMiii.ilili four mik's [Hr su’ond, 
I'u m.ikt tlic inttreeptimi iit tlic iO-mi. 
iiinikcr. till .mti-missik- imist be fired 
« Ill'll (lit eiieim niiisile re.iclies ;i dis- 
(ante equal to tfie iO-iiii. limit plus (lit 
distance to be ciAtred by tlic enemy 
missile during the .inti-inissile flight 

I’or the ease of tlie Math 20 cntinv 
mi.ssilc. this is siiii()l\ the sum of 50 mi. 
plus four times the anti-missile flight 

For .1 3C anti-missile system, the dis- 
tiiiice works out to .ibout 274 mi.; for 
llie 20G system, tlie firing point is when 
the cncim missile is Ifi6 mi. out- 

Time miirgiri for detecting, tr.icking, 
|ilotting and actuating the intcreeption 
cm be calenlalid for the sarions s\s- 


It is the time required for the 
i-nemy mis.sile to tr.n el from tlie sflO-mi. 
detection limit to the jioiiit at which 
the iiiiti-iiiissile iimst be fired to giiar- 
iintce an interception outside the 5fl-iiii. 
danger /one. 

For a 5G svstciii, tliat time margin 
is onlv si\ nr ses'cn seconds, but for 

the 2hO anti, the time increases to 
better than half a minute, a margin 
that seems more than adcc|iiate for the 
task. 


General Impression 

Ibis skeleton definition of the prob- 
lem and the ap|iroaeh to its solution 
cm oiih hint at the kind of missile 
defense sistem needed to do the stag- 
gering task of knocking down the 
ICI5M. But even from tliis basic con- 

.sideration of the problem, it is ]JOSsiblc 
to rough out the lines of a system to do 

NJost apiwrcnf feature of such a sys- 
tem is that the Iiartlware— the anti itself 
and its attendant gcir— is the least |xirt 
of tlic job. The radar detection, com- 


muiiie.ilioii and computer networks arc 
Hie lie.irt and brains of the sistem. and 
Mill require the greatest effort. 

Ihe oierall ssstem Mould be com- 
iparabic tu hing in the Cjii.idiaii 
e.irly-M.imiiig lines isitli all the Nike 
aiiti-aireraft missile sites, iisiiig the coin- 
numicaliuns iietMorks estiblished by 
eonimcteial telephone, radio and telc- 
eision o)jcratois in a ''.supcr-S.\CF" sys- 

I'lic missiles tliemselves ivouUI re- 
quire emirmmis tluust-weigbt ratios be- 
ciusc of the high aierage aceclcrations. 
Tbcir M.iriieads Mould he probable of 
tlic tactical miciear varieh-, small enough 
to fit a jaackage alsmit one foot in 
diameter- Batten fire ivould be used 
against an !CBM, because it Mould not 
be )X)ssih!c to gamble on the kill prnl>- 
alilh'tv and rcliahiliti of a single missile. 

Similar approaches would lie used tu 
defend against the enemy IRBM; the 
time limits would be a little tighter 1)C- 
c-.mse of the shorter flight time of tlic 
mediuiii-niiigc missile. Thi.s would 1 m 
partially eoni)x.'nsatcd by tlie lower \e- 
ioeity of the missile on its final plunge 
to tile target; such speeds would be 
prolxibly under Mach 10. in.stead of 
double that figure. 

'Hie most interesting point about 
these imnicrical a|)pmximations is that 
they define the limits of the problem 
iiidc|Kiident1y of the specific ss stems re- 

a Hired to do the job. But further than 
lis, these numbers slinss- that present- 
day eaixibilities of techniques used in 
missiles, radars and computers would 
not have to be stretched too far to ao 
eninplisli the ariti-mis.sik job. 

This is not to s,iy that it is an easy 
job or one that could be done with 
existing cqiii|)mcnt. 

But these nuinbers indicate that iii- 
lerccptioii and destruction of cither an 
ICBM nr an IRBM is feasible based on 
the current st.ite of the art. 



Denver Missile Site 

Artist’s drawing shows proposed kmmt fur Martin’s new Denver Division where tiic 
company wilt eimduel its research-and-dei elopiiiejit |iro|rnms for guided missiles. Facilities 
include fill)-bi-244-ft. main lactor; (in background) and two.»tor\ eiigiiiceiing and 
adininistTUtioii building, fnugrouiid. Oiie-.slon' cnfctcrin connects the two buildings. 
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The Cessna T-37 will help to train 
tomorrow's jet pilots faster and at less 



Contributing 
precision- made 
cockpit enclosures to 
America’s air arm 


cost. An enlarged cockpit enclosure made 
by Kawneer gives the instructor and 
trainee improved visibility. With our 
knowledge of acrylics and specialized 
facilities in our new, modern plant we are 
prepared to take the complete 
responsibility for your cockpit enclosure 
program. Our forming, routing, edging, 
optical testing and glazing to metal 
facilities are available to produce any 
part of your cockpit enclosure— from the 
acryUcs only to the complete assembly— 


Enfliieerfli Kfl«xc*i- offpre pzvpljpat opporlupUia fop 
BTowtn And adynjirpmpnl.Brinf your farail.v to Nilea anil 
enjiiy vncil toninnd linn|. Work In now, modern Capinikw. 




Aitcrait Producers 



Of course we knew aircrftft producers have been 
ordering Laminum Shims for >ears ... to obtain 
accuracy, save time and cut costs. However, wc 
weren’t quite sure ourselves Just exactly how they 
were applied, nor what advantages appealed most 
to our customers. So we went out and asked. 

Here are the answers— not what wc say, btit what 
they say; 

‘Xaminum Shims have done away with grinding 
and costly micrometer checking. They’ve stream- 
lined production. Eliminated metallurgical contami- 
nation. Simplified inventory. Bcduccd machining 
requirements.” 

“With Laminum Shims the problem of precision fit- 
ting is reduced to simply peeling off the layers to 
the desired thickness. Now we hold tolerances to a 
thousandth.” 

"Any application requiring shims of varying thick- 
nesses is made to order for Laminum Shims.” 

“To accurately and efficiently control space toler- 
ances in critical placement throughout our aircraft, 
we has'c shifted to the extensive use of Laminum.” 


"Laminum'' 




“Wc use Laminum Shims to get accurate spacing 
between the cut-out on the strut, and the trunnion 
which holds the landing gear in the wing.” 


to meet close-limit 
spacing specifications betxvccn bearing support and 
lower housing. Every day wc’rc finding new uses." 


tell ... in their own words ... why 

Shims cut assembly time 35**/o 





“Six-inch diameter Laminum Shims arc easily sized 
to exactly .065" in overall thickness. It really saves 
time over the old grinding-down method.” 


scored into quarters, and varying thicknesses arc 
peeled off each quarter.” 


compared to minutes to peel laminated shims of 
Laminum down to exact size.” 


LAMINATED SHIMS OF 



are custom-made precisely to blueprint. Lamina- 
tions are completely surface-bonded to look and 
act like solid metal, yet quickly p-e-e-1 to a preci- 
sion fit right at assembly. Available in Brass, low 
carbon Steel and Type 302 Stainless, with .002" 
or .003" laminations. Also in Aluminum witli 
.003" laminations. Laminum Skims eliminate 
costly extra operations; no machining ... no 
grinding ... no stacking ... no miking. And no 
grit between layers— ever! 


FREE! 

Actual sample of 
Laminum — also 
illustrated Engi- 
neering Data File. 

Write for your 
copy today. 

SIDS UNION STREET, OLENBROOK. CONNECTICUT 


o LAMINATED p 


SMM 


Q COMPANY, INC. O 


SHIM HEADQUARTERS SINCE 1913 










DEPARTURES OP TODAY 



U l± ra. - precise 
"nTc^nieiti-e/v& 
ball bearings! 

Look to New Departure— with its expanded facilities— 
for a fill! line of miniature ball bearings, (,375*> 
outside diameter and smaller. 

These tiny steel “jewels” are made with extreme 
accuracy on the finest equipment available . . . 
assembled, torque-tested, and packed in pressurized, 
atmosphere-conditioned areas of surgical cleanliness 
... to assure performance and dependability matching 
the most exacting needs of today’s precision industries. 
For full information about miniature bearings, 
or for engineering help on your bearing problems, 
call or write New Departure, Division of 
General Motors Corporation, Bristol, Conn. 

WRITE FOR NEW DEPARTURE'S MINIATURE BEARING CATALOG 



AERONAUTICAL ENGINEERING 


MIT Probes ‘Miles-Per-Gallon’ Problem 


By Robert H. Ciithuiiin 

Two ansHtti to the important prob- 
lem of getting the most miles out of 
cad) pound of fuel carried by jet air- 
craft are being sought by the Massa- 
diusetts Institute of Technohigy's In 
struincmtalion Laboratory. 

The first, called an "optimalizing" 
system, automatically tailors itself in 
flight to get the most miles per gallon 
from the particular engine-airframe it 
is monitoring. It docs this by sensing 
the correct speed for maxintum range 
and nraintaining the throttle near tlie 
corresponding setting, it will not be 
asailable. howeser, for another two 

'Ilic second system— which is semi- 
automatic— should bo on the market 
sooner. It presents a group of tlirce 
raisy-to-read instruments wnicli show 
the' pilot how he should fly to achieve 
maximum range. 

Optimalizing System 

Opliiiuiliznig. originated by C. S- 
Draper and Y, I, Li of MIT, offers 
the follorving advantages; 

• Tighter control loop. 'Ihe netv sys- 
tenr is constantly feeding back informa- 
tion, serx’o-fasliion, on its own behavior. 
It is, in effect, recalibrating itself in 
fliglit to make best use of its present 
condition. If the airplane drag sud- 
denly went up due to oattle damage or 
dropped because an external fuel store 
was jettisoned, the new method would 
account for this change. At present 
such control decisions are based on 
data gained from idealized aircraft 
model tests and test cell runs. 

• Freedom for pilot. Since the pilot is 
relieved of awkward fumbling with the 
flight data manual he can spend more 
time on overall mission-planning. 

• Independence from accuracy of air- 
craft instruments. The system is more 
concerned with relative’ than specific 

Mach-Limited Aircraft 



Optimalizing and the semi-automatic 
system will be applicable to contem- 
porary fighters and future bombers 
which, though they have enough thnist 
to ^urt into transonic and esen super- 
sonic speeds, must stav below the tran- 
sonic drag-rise for efficient cruise. 

The systems, however, do not apply 
to older-type fighters and present 
bombers which are “thrust-limited" or 
do not have enough engine power to 
come near the drag rise in level flight. 
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equipment.' 

pleasure In presenting, for 
|\ your inspection, the finest 
'\ life-survival iachet available 
\ today. This is the jacket rec- 
ognized and purchased by the 
U.S. Air Force. It Is quick 
id easy to don and is light 
...Id virtually bulk-free prior 
I to inflation. Two chambers 
are instantly CO, inflated by 
V simply larking the pull-cordt 
< (Plus the added protection of 
* simple oral inflation.) Precl- 

Model #B-5 up,jght position keeping 
individually the face above water even If 
oriced at tl<e wdbrdt is unconscious. A 
fiom jacket pocket includes a dye 

>lil.lU marker and signal whistle. 

To order or for further Information, write: 


RYERSON STEEL 


WILLIS t GEIGER, INC., Dept. ESSI 
5 East 37th Street, New York 16, N. Y. 


Nor do tlicy apply to trvily supersonic 
future Bglitcrs whicli will be able to 
cruise beyond titc drug Iiuinp. 

As optimaliaiug is autonintic. it could 
be used to extend the range of tran- 
sonic pilotless bombers .nnd missiles 
like tlic Snark, Rcgulns and Matador 
How It Works 

W'liat tins svstern docs rs shown by 
the history of flight spccrd and specific- 
range chart on page 51. llow it works 
is indicated by the block rduigram on 
page 51 

Witli the system ciig.rgcd, flight 
.spued bounces between two limits— 
each of which is tclatisc to the varia- 
tions of the specific range. '1 he airspeed 
s ariatiiins come from the throttle beiog 
slowlv and coiitinnoiisly driven by a 
small motor, \fcaiiwhik tile svstcin 
control elements digest information fed 
back from the aircraft airspeed and fuel 
flow instruments mid antimiatically rc- 
lerse the throttle direction whcncs’cr 
the amount of "milcs-|K'r-|a]lon" the 
•lireraft is setting falls too far below the 
Lurrciith' best s'aluc. 

Tluis the throttle continually nulls 
about the instantaneous position for 
maxinuim range. I'lic optimalizing con- 
troller takes true airspeed and fuel flow 
from the aircraft and sends back throttle 
position. 'Hie specific range computer 
(an electronic .malog l\|)e) uses Ohm’s 
law to divide Ihc electrical Is oltagc) sig- 
nal from the airspeed indie.itor by the 
electrical (ciment) signal of the fuel 
Sow meter to arrive at tiie specific range 


(rciistancc). The specific range comes 
motor-driven balancing potciitioinetcr 

llic specific range (SR) goes np until 
the best speed is reached and ther falls 
off as the throttle is driven beyond. 

Wliile the airspeed is approaching 
the best value a rachet (rectifier) cranks 
up the maximum value of specific range. 
()ncc the airspeed goes past optimum, 
the rachet holds the highest value rc- 

The deviation detector notes the 
growing difference between the stored 
value and the falling \ahte of specific 
range a.s the airspeed overshoots. 

5k'bcn a preset lower limit for the 
s|>ccific range is reached, a euteh in tire 
rc' trsing mechanism reverses the throt- 
tle direction and resets the raehet so 
that the cycle can start afresh. So far as 
the optimalizcr controller is concerned 
it doesn't matter whether the airspeed 
is going up or down; it only cares if 
Ihc specific range is ehan|in|. 
Productive Hunting 

Thus at tlie cost of some artificially 
imposed airspeed liuiitiiig. the airplane 
gets to ”kn<nv itself.” In a Mach-limited 
;nreraft, the engine is os'erpowered for 
its airframe; the engine would like to 
]>ut out more thnist for better specific 
fuel eonsimiptioii, but the drag-rise pen- 
alty that the airframe would pay nith 
such additional tlimst more than offsets 
tire engine's gain. 'Ihc optimalizcr sys- 
tem automatically finds and maintains 



Convair Tow Basin for Models 


First model sraplanc towing basin on 55'cst Coast, this ?00-ft-long tank is being completed 
at Cons-air's .San Diego Divisimi. Iiislullatloii will be used For hydrodynamic ccscarch and 
development of jet and tutbopiop scajilancs. The unit is part of a prn|iosed Iiydtodynamics 
laboratory whicli will include tvio towing tanks, turiiing basin and office stnichirc. 


AVIATION WEEK, April 9, I9» 


llie spued ;it wliieh these two factors 
l:ust eompromise. 

MIT sais liuntliig or speed devia 
tiiin can be held as low as 10-20 knot- 
iOniiiiutc cycles. The specific taiigi 
loss clue to the himting oscTllatiims i' 
expected to be less than 1'-. 

Ilccausc a 10-knot sptx;d sariatiiiii 
was foiiiid to give the same percentage 
cut in range as a 1.50U-2.000 ft. alti- 
hide s.iriation. Mi l felt that it ssoilld 
lie better to iiptimali/e speed ssliile al 
hming the aircraft aiitopihit to hold 
altitude. 

l’'ord Iiistrmiicnt Co. is working on 
a practical application of this sssteiii 
for the N'iivy. No eompletinn date has 

ITie second system under develo]i 
nic'iit by Mi l can either be considered 
a simplified alternate or a eoniplenieii- 
tary ss.stem to be used with the opti- 
malizing ssstem. 

It is not as direct or automatic as the 
optimalizing srstcni. but the engineers 
at Mi l feel it is u mote iiiimediaK 
solution to the pressing problem of 
cmisc cnntrol. 

I’his svstcin presents a display in 
front of the pilot upon which he can 
b;isc his cniisc control decisions. 

'I’lic pilot .selects the higliest M.ieh 
mimhcr uTiich holds his aircraft below- 
its drag-rise point of diniiiiisliing re- 
tiinis, sets it in the left h.nul instm- 
iiicait. flies to the indiesited altitude, 
and then trims ship and thnittles back 
until the other tsso iiistruiiieiils match 
their correct re-.idiiigs. 

l.i estimated that the system will lx; 
coiiiiiierciallv available in two years. The 
Asimiics Disision of John Ostcr Co.. 
Racine, ^\’isc., is building the protnty|x- 
and extensive flight tests base been 
|)l;iiiiied with the Air Force for the com- 
ing siimmCT, lint it will nndoubtcdly 
take aniither year before final design 
packaging and |)roduction can start. 

iiimiber of changes have been made 
111 dcscloping the praeticid ;ispects of 
the principle, according to N. '/elazo. 
he.id of the Ostcr disasioii. In an effort 
to further caise the pilot’s task in the 
control loop, some of tlic maiuial input 
knobs have been eliminated and s|X‘- 
cialK lighted s ertictil readers bas e been 
.siili.stihited for the conventional di.iK. 

.\lso in the works at MIT is a cem- 
timioHs displas which indicates to the 
pilot linw much range he has left. 

Hesides l.i and I7rapcr. engineers as- 
six'iatccl with the projects arc \\’. B. 
Brvant and II. I.. Pastan on the 
nptiniah/.ing sxstem. and M. A. Hoff- 

niatic system. .\ paper On their progress 
was gisen at a recemt meeting of llie 
Institute of 'Tlic .\croiiautical Sciences. 

Ihc criii.se control investigation is 
being sponsored lis the A\‘riglit .kir De- 
sclnpiiicnt Center's I-'light Control 
Laboratory under direction of Giis laii. 


Valve Talk 

ir WM. R. WHITTAKER CO., Ltd. 

Senior Member, Aviation Writers Assn, 



Fvfr Irir-il to skewer ii six-enjzine Bueiiis: Stralojet outlie nozzle 
of a refiieliiiiz liooiii at 1.5,000 feel mill lietter than 300 iii.p.li.T 

It’s a real experienee. 

The Strale^ie .\ir (iiimniaiul let me try it over Sinithern Cali- 
fornia recently as the |irrlnile to risling lhroii}:li a seven ami u 
half Iiuur Iiimiher sleeam mission siilli the 320 KomliurilmenI 
\k in}! out of .Miireli .VKIi, heiiili|iinrlers of the 1.5th .\ir Force. 

I use the word 'Try" ailviseslly, for that's all ( ilicl. It wasn't 
even a yrooil try, iielually, for nosiii;: the bssepluint: meiliiiin into 
the liny envelope of spaee rei|iiireil for a refiieliiij: eoiineetion 
is 11 fine art, believe me! 
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S A PRINCIPLE OF GOOD DESIGN 
New sealed cylindrical 
switches provide 
unusual design flexibility 


4 JS % ^ 







MICRO SWITCH has been meeting 
unusual aircraft design requirements 
for almost two decades 


lliustrated here are but a few of 
thousands of precision switch types 
which MICRO SWITCH has developed 
to meet aircraft design requirements. 
Whatever your design need — if it 
calls for a precision switch of extreme 
reliability, long life, small size, light 
weight or whatever — save time and 
money, call micro switch. 

What do YOU want in a small pre- 
cision switch? 

Sealing against environmental 
changes and exposures.’* 

A complete line of environment proof 
and hermetically sealed switches 
with a wide variety of enclosures and 
circuitry. 

Multiple circuit control? 

Wide variety of compact switch as- 
snnblies for operation by push but- 
tons, rotary selectors, or as toggle or 
gang switches. 

Resistance to high temperature? 
Switch designs in wide range of si 


Push-button operation? 
Illuminated button or sealed button 
subminiature assemblies, two-switch 
assembly for push-button operation, 
multiple-switch panel mounting as- 
semblies and many others. 

Toggle switch assemblies? 
Three-position slide button, sealed 
panel and toggle lever switch, her- 
metically sealed assembly, multiple 
subminiature switch assembly, etc. 

In the long micro switch line are 
many other switches and assemblies 
which have contributed to aircraft 
design. Among them are many vari- 
eties of rotary-actuated switches, 
door interlocks, heavy duty and high 
capacity switches. All may be sup- 
plied with actuators and circuitry 
designs to meet specific requirements. 
For complete informatlonon these nnd c 



MICRO SWITCH 

k DIVISION OF MINNEAPOLIS-HONIYWEU REGULIITOit COMPLNT |^| 
ioc»^a>.u«i;M.T»w>i7,ow«';9 • fdeeport, Illinois I, "'•'ll 


French Point Rocket Plane to Mach 1.6 

The Snenso 9050 Trident, wliith lias 
readied supersonic speeds in a climb, is 
ill a dcs'clopincnt program aimed at 
proi ing ttic designers’ claims for a level 
Hi^lit speed of Nliicli 1.6, 

Trident's shaiglit-wingcd layout con- 
trasts sliarpiy witli T'r.ince's other inter- 
ceptor project, the delta-winged l>as- 
sanlt >50. ilission for botli thc.se planes 
is to attack supersonic homhers filing 
at liigli altitudes, 'flic major design re- 
quirement is a built-in high rate of 
climb, coupled with liigli-altitudc 
inaneiiierabiliti. 

Sneaso engineers chose a rocket 
powcrplimt as tlic prime inoi'cr (aug- 
mented by a pair of turbojets for flic 
lower-speed end of file pcrfoniiaiicc 
rangol. Infegratiim of tlie two types of 
engine witli the aerodynamit sistems 
needed to combine climb and manciis er- 
alriliti gave the Sneaso designers tlic 
umisual Iridcnt layiint; short-span, 
str.iiglit wings with tip-nionnted turbo- 
jets and a set of slab fail surfaces that 
control the airplane about all three axes. 

The mixed engine formula, also fol- 
lowed by I>.issault in tlie 5>0. is tlie 
best cninpromisc betiiecii the shntt- 
rungc piirc-rocket aircraft and the 
lunger-range, lower-performance pnic- 
liirtxjjet liiyciit. 

Rocket engine of Trident is a tUrce- 
cilinder SKPR 2? tn|iiic, developing 
5.110 lb. thrust per cylinder for a total 
of 9,930 lb, thrust. Tlic rockets bum a 
liy|scrgolie (self-ignitingl niixtiirc of 
fiinilinc and nitric acid, lurch thrust 
cylinder can be operated scpiratcly or 
in eoinhination with am otlier. 

'I'urbojct engines on the prototype are 
a |xiir of .\niisttong-Siddclcv Vipers, 
built in ITaiite under license' liy l>.is- 
saiilt. These engines, designated MO 
30, develop 1.630 lb, thrust each, Oe- 
veloped versions of Trident will prob- 
ably use more thrust; Tiirboiiicca Call- 
i/o engines have been siiggcsted as one 

'The short-span wing is rekitivelv 
thick -approximately S3J thickiicss- 
chord ratio. It iminnts plain flaps 
on the lower .surface. The |)rototype 
shows snrf.ices like ailerons where 
ailerons should be. iilthongli Sneaso 
savs that lateral control is hantlled hi 
dilfcrentiai opemtion of the slab tail 
surfaces, openited hy irres'ersible servos. 

Two alternatives arc possible; I'litlicr 
llie ailerons were originallv there as a 
|irccautiO!i and later found unnetessiirv, 
or tliev ate simply “feelerniis” to giie 
tlie pilot some feedback stick force, 

lloncicomli structure was used exten- 
sively ill 'Trident, and the T'rench firm 
says the plane’s empty weight is about 
one-third that of "comciitional intcr- 
eeptors.” THREE VIEW of Sncjso’s Tiidciit interceptor jioints up aitciafl’s stiaing-ning gcoiiietrs. 



TRIDENT hlasls thioiigh ait on power from its thTcc-cjlindct STPR 25 rocket engine 



WING-TIP TURBOJETS ench dcselop 1,650 lbs. Uinist to augment power of rocket engine 



TRIDENT is slipiied over pit for maintenance check. Note rocket engine’s tiirce cylinders. 
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Hiller Puts VTOL Hopes on Tilting Wing 


Hiller Helicopter is placing it hopes 
on tlic propellcr.lifted, tniiii|-«ing 
VI OL concept in the industrr’ race to 
produce a practical \-crtical-risiiig trans- 
port desigrr. 

Hiller’s chief tcehnioi! engineer. 
Joseph Stu.irt 3d, says the principal 
ad\’jntagc nf the tilting wing is that 
it reduces thrust rerjuirements during 
transition from \ertical to horizontal 
flight. Theorcticjl studies, Stuart says, 
and N‘.\OA frcc-fliglit model tests both 
indicate that the lift generated by the 
sving at all air speeds as its angle of 
attack decreases from 90 degrees causes 
the decrease in thrust requirements. 

When the \crtical component of 
propeller thrust has to produce the 
nccessars lift unaided, thrust require- 
ments arc found to rise sharply during 
the first part of the transition. 

Pitch and Yaw Control 

Pitch and yasv control arc provided 
in the Hiller design bv controllable tail 
jets. Propeller waSi is expected to carry 
away tail jet exhaust ga.scs and present 
them from being recirculated through 


engine intakes. Roll control while 
hovering is provided by differential 
control of the power settings of the 
ssing-mounted engines. 

Linkage using helicopter swash plates 
mav be designed to wash out the dif- 
ferential posscr control and restore 
normal aileron control as the wing ap- 
proaches normal angles of attack. 
Propeller-Lift Advantages 

'Ihc ssing pivots which must bear 
the entire weight of the aircraft are not 
expected to create anv particularly dif- 
ficult engineering problem, Stuart said. 
He reported that the loads carried by 
the wing pivots are actually much lower 
than those carried by the main propeller 
blade retention bearings. 

Stuart said the propeller lifting sys- 
tem was chosen because: 

• It offers the lou'cst posverplant phis 
fuel weight for hovering flight dura- 
tions in the \’er\- uschil three tn 10 
minute range and is only slightly in- 
ferior to rotor systems for hoscring 
durations up to a half hour. 

• Propellers are estimated to be liglitcr 


than rotors in spite of the additional 
weight of pitcli and yaw control tail 
jets needed by the |)ropellcr system for 
control in hdsering fliglit at a design 
nciaht of 60,000 lb. 

• Well-developed ]>toduciion -and 
maintenance techniques reduce the pos- 
sibiliri’ of unforeseen production and 
maintenance problems. 

• Low noise lesels can be assured 
through the use of rclatircly low pro- 
peller tip speeds. 

• Overload takeoffs and landings can 
be made in conventional airplane con- 
figuration with J high wing and 
fuselage-mounted gear. 

Stuart siiid that each of the four 
dual rotation propellers in the Hiller 
design is drir en by at least two turbine 
engine |)owcr sections, 'llie failure of 
one power section, tlicrefore. cannot 
make the airplane uncontrollable dur- 
ing hor cring flight. 

Hiller studies and tests of propeller 
stresses at tire thrust Icscl anticipated 
indicate that sribratory thrust levels will 
be acceptablv low. 

Stuart pointed out that a propeller- 
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This new instrument is a low cost solution to 
industrial control and overspeed problems 

Automatic speed control is a vital part of modern manufacturing, 

The ingenious new Hewlett-Packard 500B Frequency Meter provides a 
sure, simple electronic way to control machinery speed, guard against 
overspeed or underspeed, and facilitate speed recording. The instrument 
will also count or control many other quantities such as random 
events, temperature, pressure and weight, which can be converted to 
electrical impulses. Operation docs not require technical training. 

Model 500B, priced at $285, is one of over 250 major precision instruments 
Hewlett-Packard manufactures for science, the military, and industry. 

Engineers in principat areas Ihroughoul the U.S. and Free World 

HEWLETT-PACKARD COMPANY 

ars PACE Miu aoAD • paio aito, CAuroaNiA, u.s.a. 


lifted tilting wing transport could be 
developed iminediatclv using existing 
gas turbine engines and propellers while 
other V rOL concepts requite extensive 
powerplant development. 

Stuart said that otiicr vertical lift 
generating svstoms considered by Iliilcr 
included: 

• Direct lifting turbojet or ducted fan 

• ^cted |iroi>cllct5 powered by turbine 

• lifting rotors designed to be idled, 
stopped, retracted or used as propellers 
in forward flight. 

At the gross weight of 60,000 lb. 
used in tlic study, direct-lifting turbo- 
jets wCTc fotind to generate tlic netes- 
san- lift with the lowest pouerplaiit- 
pliis-fue! weight for hovering flight 
durations up to tlitce minutes. 

Thev were tcjcctcd, howeser. because 
the high turbojet specific fuel con- 
sumption caused weight disadvantage 


wliicli increased rapidly with time for 
hovering durations greater than three 

A turbinc-driscii, ducted propeller 
lifting svstcni was rejected becaose duct 
uciglit. and duct and turning sane 
drags at liigh speeds, were found to be 
too great. 

Rotor lifting systems, while generat- 
ing the most hft per brake horsepower, 
run into difficulty because; 

• Tlie nunietosis mechanical articula- 
tions in a rotor hub create a mainte- 
nance problem. 

• Rotor blades arc difficult to tool, 
fabricate and handle in the field and 
their critical cemented joints arc dif- 
ficult to control and inspect. 

• La^e, slow turning rotors are the 
.source of imconifortablc, difficult to iso- 
late, low frequency vibrations. 

Hiller has also been engaged in a 
retractable rotor system study for the 
Air Force. 



Lateral Staging Plan 
Proposed for Rockets 

A different approach to the design 
of a multi-stage rocket such as an fCBM 
or an earth satellite has been ins'csti- 
gated by tivo Glenn L. Martin Co. engi- 
neers. Dandridge M. Cole and L. ban 

'^I^rtin has contracts for both an 
ICBM (Project Titan) and an earth 
satellite (Project Vanguard). 

The new scheme would use lateral 
staging, with parallel burning of all 
stages simuitaneousiy, rather than the 
tandem-staging, series-burning proce- 
dure conventionally associated with 
multi-stage rockets. 

Cole and Epstein evaluate similar 
bindem and lateral configutatinns using 
a performance criterion deiciopcd 
eariicr by Melina and Sumincrficld for 
multi-stage rockets. They say all cases 
imestigated show higher pcrfonnancc 


with lateral staging than with tandem. 

All rocket motors hum simultane- 
oiislv in the lateral arrangement- Dur- 
ing the burning period, hid is pum|>ed 
from the outboard tanks to the inner 
rockets at a rate that keeps all tanks 
except the outer ones hill of fuel, \Vlicn 
fuel is exhausted from the outer units, 
thes are jettisoned. 

Iliis continues until cmiy the center 
single rocket is left. 

Compatison of the two ssstems was 
made on the basis that both multi-stage 
rockets would have the same payload, 
structural weight and propellant weiglif. 
All the motors of the lateral scheme 
would be identical with the final-stage 
motor of the tandem rocket. 

Other advanbiges of the unusual lay- 
out cited include a higiier tlirust-sveigljt 
ratio, and ignition of all motors before 
launching. 

Cole and Epstein presented their find- 
ings in tlic Journal of the American 
Rocket Society. 
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SPEEDING DOUGLAS 

F4D MAINTENANCE! 

Fast removal and reploeement of ventral access 
door is occompllshed with "6" Series PIP pins. 
Through quick access, powerplont ond systems 
moirtenonce lime on the Navy's Douglas 
F4D oircroft is reduced I 
This PIP pin application reploces other methods 
requiring nuts, bolts ond cotter pins. 
Door Instollation and removal lime is fost and 
simple os PIP pins ore eosily driven in or out of 
the fittings and automatrcolly correct for hole 
misolignment caused by normal structurol 
flexibility. Safaly ond eose of use ore increosedf 


QeVELOPMEN'TE' INC. 

fijttAjA, CALIFORNIA 




Automat'ic Dynamometer 

Tile B. F, Goodrich Co., dmamometer, 
shovn aboL'C, autometjeaUv sinnilatcs the 

ml uircnift tires. Tice loads and vlieel siKvds 
ace cuiitrollod bv cants. Tlie S.ft. ds'ii.'imoin- 
der wheel can duplicate laiidiiii* speeds up 
to 300 inpli. when rntating at 1,030 rpm. 
I'laiie wheel and tire arc. pushed against the 
dviiaiiionieter pneninaticaU)'. \ Baldwin- 
l.iina.Ilamiltnii .SH*4 load cell controls aecu. 
lacv of tire load on the dsnainoinctcT. Mu. 
chine has two carriages, one each for large 
and small tires, on opposite sides of wheel. 



Pressure Transducers 


A new differential piessnre transducer which 
will read, calibrate and record diflereiiti:il 
pressure, differential suction, or straight pres- 
sure or snetion, has been announced by the 
.Aircraft Products Division, Manning. Mas- 
well & Moore. Iiic. 

'Ilie new histninient will handle all pres- 
sures or diffeientui pressures from 0-200 
psi,. or 0-600 psi. Its sensitivity of 0.031 |isi. 
remains constant throughout its entire ojici. 
ating range. To make the incchanivui 
nigged, it is constructed without springs, 
bellows, diaphragms or Bourdon tubes. 

The instniment presents readings on a 
240-in. scale and on a coUiinn of nicrcury, 

.Address: Shelter Kock Lane, Danbury, 
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The symbol of bold creative engineering 
at Avro Aircraft 


The only limit to Ingenuity at 
AVRO AIRCRAFT is the capacity 
of the individual. 

Participating as a member of a team 
each engineer shares actively 
in the research and development of 
the most advanced flight concepts 
in the history of aviation. 

These projects are now attracting 
the interest of the free world and 
the envy of the remainder. 

There Is always something NEW 
In the all — at Malton. 




AVRO AIRCRAFT U MUTED 


E CANADA LIMITED & T 


AlAtrON, CANADA 
E HAWKER SIDDELEY SROUP 




Year IriiYfear Ou+_ More Aircraft Land 
Than On Any Other Kind 

Th is overwlielming expression of confidence stems from Goodyear's stead- 
fast sei-vice to aviation— a sei-vicc wliicli liegiiii wilii ilip first tires designed for aero- 
planes. Since lliut time tlie dependuliility and cpialily of Goodyear Aviation Products 
have Itecn relied upon hy ainnen and air travelers the world over. 


on Goodyear Tires, Wheels and Brakes 



AVIATION PRODUCTS 

Producers ol aircraft tires, wheels, brakes, fuel cells, luel systems, Iceguords end 
o wide range ol other products serving commerciol, milTtory and private oviolion. 




Low-Cost Technique Cuts Missile Cost 



fiircs usiiif integral inserts made by 
tlie Clicm-Mill process have been 
utilir.cd bv the compiinv for wing 
panels, pressure bulkheads, fuel lines, 
dectrieii! duct tunnels, equipment 
mounting boards, and structural hous- 
ings for required avionic guidance cquip- 



Result is a signibcant reduction in 
number of parts, tooling costs and 
production time. ,\nothcr advantage 
of the integral insert is greater strcngtii 



Under critical loading, this often causes 
premature panel failure. Tlris condi- 
tion is accentuated ssith tlic use of 
high temperature-resistant adhesives, 
which arc inhcrentlv brittle and thus 
mote affected by mismatching and 
resultant notch sensitivity. 

Elaborate tooling is required for 
locating separate inserts in the panel and 
for matching cutouts in tlie core. Also 


6S 



General Electric 
Offers a Complete Line 
of Instruments 
for Both Commercial 
and Military Aviation 


ELECTOrCAL QUANTITIES 



NAVieATION 


0;r.ctiooal Cempaii Sr>l*o.> 
Gyro. 





TEMPE«ATU(E 





Gyro Motor. 

TKANSFOAMEIS FOR AIRCRAFT 



GENERAL^ ELECTRIC 

[^- J 



involved is the tooling for each indi- 
udiial insert, 

fi) fabricating inserts and edgings 
integral witli the skin, through Ciicm- 
Milling, N/\A avoids all thc.se problems 
and is able to extend the use of sand- 
wich structure svith its strength and 
stiffntss-to-«cight benefits. ’Ibcse ad- 
\antagcs result: 

• Tooling costs arc slashed, with clicni- 
inilling expense about one-ciglitb that 
of cons'cntiunal machining of the 

• Detail part rejections are miiiiinized, 

• Flow tirrie is drastically reduced be- 

tionnl machining and tooling ate clim- 
iniated with Chem-Milling. 

Avionic Housing 

A typical example of how NAA engi- 
neers arc using Chem-Milled integral 
inserts and edgings in sandwich struc- 
ture is a housing and mounting panel 
for airbonro automatic guidance equip- 

Details of the design were outlined 
for Aviation \\'i;ek bs R. W. Spencer 
and •!■. I'. F'rccman, senior staff materi- 
als rcse.itch engineers at the Missile 
Dcsclopnicnt Divi.sion. 

Design called fora high-stiengtli, low- 
wcight structure to operate at about 
sOOF'. 

'Ibe bousing, of wliicli the panel is 
mic member, was specified to be pres- 
sure tight, "llic Mncl bad to pros’ide 
inserts III arca.s n^crc high local com- 
pressive loads «’ere c.xpected and for 
attachment of guidance equipment. 

In tlie fabrication of the panel, a 
,';,-in. 24ST aluminum plate was masked 
to produce the desired insert (boss) 
locutiim and configuration, then Chem- 
Millcd to give a face of .040 in. nitli 
tolerance within .005 in. 

For the opposite Face, conventional 


24ST -020 sheet stock was selected. 

The core was Hexed with A-iii. 
edi .size and -OOl-in. aluminum foil. 
'Ilic honevcoiiib was sawed and milled 
to final thickness in the unexpanded 
condition. It was then expanded, filled 
ss'ith a thermoplastic epo.xs resin and 
affixed to a plywood panel. 

Master Pattern 

A master duplicator pattern loc-jtiiig 
the I’arious radii, inserts and edge con- 
figuriitioii.s U.1S made by taking a plaster 
spash from the Cheni-Milled skin Into 
which the honeycomb core later would 
be assembled- This pattern also ss-as 



Equipment Tester 
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positioned on a plvwood panel. 

The plysvood paiids ss ith pattern and 
core affixed were placed on a Keller 
duplicating machine and the core was 
sculptured to match the Chem-Milled 
skin. After the machining, the epoxy 
resin was molted from the core\ 

Skins and core wore degreased and 
cleaned in accordance with pre-bond 
techniques. 

Bonding of the sandwich components 
— Cliem-AIillcd skin, otlier facing sheet 
and sculptured core— was accomplished 
with a bigli-teinpcraturc-resistant adhe- 
sive ill -020-in. tape form. 'Ilie adhcsiic 
was hcat-prc.sscd into the chein-millod 
.skin to produce good bonding, nut only 
at the normal raying surfaces, but in 
the radii as well. 

Next, the components were assem- 
bled, bagged and step-cured under 
laciuim pressure at ISOF' for half hour, 
folloivcd by 520F’ for one hour. 

After the CHIC the panel was routed 
to final dimensions, drilled and hipped 
to inatcli the mating holes on the 
equipment it would carry. 

Compared to a comentional desim 
using separate maeliiiied in.serfs. the 
Chem-Milled prototype showed a sas ing 
of 60% in fabrication time for tooling 
and detail parts. 

Greater sai’iiigs can be effected where 
minor design modifications arc re- 
quired. due to the simplicity of the 
tooling for Cliciu-Milkd sandwich com- 
ponents. 



NEW MB vibration isolator 

LIGHTEST 


yet strongest 



This new and improved MB-5900 mount will be used 
for P&WA’s R2800-C engines. Tests prove that it’s 
stronger than all previous mounts used. 

New sturdier design also makes maintenance easier. 
With a steel rather than aluminum stud, it’s less 
susceptible to damage during engine installation. The 
stud is a separate part — no need to replace the entire 
housing. 

Along with stronger design, the MB-5900 mount 
saves weight. Only 20.7 pounds per engine set, it 
weighs less than any other mount for this job. 

MB has been meeting the need for better vibration 
control in civil and military airplEuies for over 15 
years. If you need help, just write or call us. 


niamifachtring company ^ 


HEADQUARTERS FOR PRODUCTS TO ISOLATE 

EXCITE AND MEASURE VIBRATION. 
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Soviet Avionics. Part I: 


AVION ICS 


Russian Hardware Lags Behind Theory 


By PliiJi|> J. KIdbs 

SoWet eleclronic hardware appears to Ire lagging behind advances in 
theorv- in the fields of computers, automatic controls and components. 

This overall appraisal stems from obscn’ations made by Dr. II. 
Brandt, engineering manager of ^^’e5tinghoHse Electric Corp.'s Director Sys- 
tenrs Dept., which handles the firm's industrial automation systems work. 

It assumes the Russians put their best foot forward during a recent 
bvo-wcek tout of Red production and research facilities by a party of three 
U. S. engineers, including Dr, Brandt, 

Here arc some of Dr, Brandt's obscr- 


• Semiconductors. Tlic- Russians say 
they arc "making progress in obtain- 
ing . . . steads cnatactcristics" in tlieir 
transistors, 'ihis suggests that they ate 
going througli tire same troubles which 
plagued U. S. transistor makers before 
thev developed improved inanufactnr- 
ing techniques and switched to hermeti- 
Ciilly scaled units several years .ago, 

• Digital computers. The Russian 
Bi'iSM digital computer, which Brandt 
calls “one of the most impressive 
achievements of Soviet technology." a|> 
pears to be in the same league with 
present U. S. machines now in produc- 

puters. Tile BESM makes scry good 
u.so of memory devices, according to 
Brandt. 

• .\utomatic controls. The Sos acts are 
studying the use of digital control sys- 
tenss and have built one essentially 
analog type system sshich uses digital 
correction for certain types of errors. 

■ Magnetic amplifiers. 'I'hc Russians 
appear to be somewhat behind the U. S. 
in their design of magnetic amplifiers, 
assuming the units seen at the Institute 
of Automechanics and Telemechanics 
represent tire best the Reds can do, Dt. 
Brandt says. However, it should be 
ointed out that even in the United 
tales, devices used in research and de- 
velopment laboratories to prove a circuit 
principle do not always reflect the latest 
or best manufacturing practices. 

Speaking of the Institute of Auto- 
iiicchanics and Telcniechanics, Dr. 
Brandt says; "It is possible that sonic of 
the theoretical work going on here may 
be ratlicr good. (However) it is nearly 
impossible to evaluate a theoretical pro- 
gram when working through a non- 
technical interpreter." This communi- 
cations problem explains some of the 
mif.imiliar terminology used in Dr. 
Brandt’s trip report. 

Dr. Brandt. Dr. A. C. Hail, Research 


Director of Bendix .Aviation Corp.. and 
K. L. Bean of the h'ord Motor Co., 
made their trip to Russia under prii-ate 
's|X)nsorship. financed by their individ- 
ual companies, Hemes'er, Dr. Brandt 
sai-s. "we were regarded and treated as 
guests of the Soviet government. " 

Brandt cmpliasize.s that "there has 
been no restriction placed on out giv ing 
out information on what vve saw and 
what vve heard." 

Purpose of the trip was to study Rus- 
sian automation techniques. During the 
tvvo-vvcck period, the three men visited 



DR. AATLDON H. BR.VNDT, a PhD in 
phvsics, joined the Westinghousc Electric 
Research Laboratnrv in 1936. From 1937 
Uirough 1943. he specialized in the dcveIo|>- 

jiciahirc alloys. Since 1946, Di, Brandt has 
(leaded groups responsible for the develop, 
inent of servo control svttems. In his 
present position as manager of Engineering 
for tlic Director Systems Dept. I3r. Brandt 
is responsible for the development of auto- 
matic cuiitnils. botli rligital and analog 
ty|ics. for indiistria] and anbimatioii use. 


seven manufacturing plants and four 
reseateli or development institutes. 

During a visit to the Institute of Pre- 
cision -Mcclianies and Calculating Tech- 
nology, Brandt saw the Soviet BESM 
digital computer (photos, p. 69). In- 
tended for solution of scientific ]>rob- 
Ican.s the BES.M is a three-address, flout- 
ing decimal point machine which 
Ciirries five bits of information for com- 
mand purposes and numbers of up to 
11 digits. The BESM uses 5.000 tubes. 

The Russians claimed th.it the BESM 
is "at least twice as fast as the IBM 701 
on certain types of operation.” 

Four Types of Memory 

This claim has been countered by In- 
ternational Business Machines Corp.. 
which says the 701 can perform 14.000 
calculation.s per second, compared to 
onlv 7-8,000 for flic BESM. Kiirthcr. 
IBSI says its new 704 can perform 30,- 
000 operations per second. 

The Soviet computer utilizes four 
dillcrcnt types of storage devices: 

• Cathode ray tubes for short-tcmi stor- 
age during compulation. 

• Diode matrix memory, for storing 
problem constants. 

• Five magnetic dniins. 

• Four magnetic tapes, 

Brandt’s description of the BESM’s 
memory devices makes it sound very 
much like several U. S. computers. 
"The problem is set up and the ma- 
chine takes information from the tapes 
or drums, works out a section of the 
problem and then sends the answers 
ijack to the drums or tapes. The next 
section of the problem is then set up. 
BESM Operation 

"Thev seem to have arrived at rather 
optimum use of these various types of 
mcraon in that thev have some memory 
with rapid access, larger memories with 
somewhat slower access, and still larger 
with slower access still.” (U. S. com- 
puters have been using multi-speed 
memory access for several vears.) 

Brandt reports that the Russians 
operate the computer 24 hours a day 
hut that about 207? of this time is 
spent in testing. Another of the 
time is lost due to machine errors, so 
that useful time is about 72% of the 
total. The Russians estimate that 
BESM is the equivalent of 12,000 hu- 
man operators, prcsum.ibly operating 
desk caleulators. 

Of special interest to persons in the 
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;ivioiiics field was tlic visit to the Insti- 
tute of .Automcclvaiiics and Telcmc- 
chaiiics. under the Soviet .Ac-.ldcmy of 
Sciences. 

Hf.nult reported that the Institute's 
atthitics are broken down into three 
gciienil ciitcgoric.s: 

• General theoretical ]jrobleins. This 
ineliides such things as the tlicors of 
aiiinni.itic eoiitrnl, tckinechiinics (con- 
trol and tckinctering at a distance), 
high-s|xcd and non-linear mechanical 
devices, in.strumcnt precision and im- 
piilsc ty pe systans. .Aiiaivtical work is 
often accompanied by experimental 
work for setificafion. 

• Digital control system tlicon , This 
includes such things as the theori' of 
Boolean Algebra ami its ajjplication to 
measurement and control. A\'ork is 
done on pneumatic, hydraulic and elec- 
tric systems. 


• Automation of industrial processes. 
Tliese acfh'itics arc largely of a consult- 
ing nature. 

Relay Systems 

The Russians apparently make con- 
siderable use of relays as control devices 
in their semi sy stems in place of the 
more sopliistic-.itcd proportional control 
(.htained from electronic or magnetic 
amplifiers. .As a result, thev have done 
considerable work on the thcon of sig- 


Soviet Avionics 

I'lie article hcgiiiiiing on page 68 is 
the first Ilf too detailing the state ol tin- 
Soviet as ionics art as reiairtcd bs fiist- 
liaiid obsc.tscM. The second article oill 
apjxsar next neck. 


iials and relay logic systems and the 
signals used in error dctcctin| systems, 
Brandt reports. 

For example, the Russians arc study- 
ing the advantages and disads antages of 
using different pulse frcquciiey and 
pulse length in iiiipulsc-typc control sys- 
tems. t'licorics on the oi>timum de- 
sign lit Mich systems arc expected to 
be rcadv for application to practical s\s- 
tems .Mian, the Russians told Dr. Brandt. 

!n coinicetioii nith their work on 
the theory of contact systems, the Rus- 
sians report that they ha\c athanced 
bcMiiul Booksm .Algebra techniques bs' 
working nut more general methods of 
-.ysteiii simplification. 

Digital Control Systems 

In addition to reporting that they 
had built digital scro.s. the Russians 
said thci' had built a Inbrid sistem 
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Nowl 3 different Vickers turbo-props tor 
higher profits on routes up to 2,500 milesi 



Vickeri'Armstrongs — moher of the 
world's first ond or>l/ turbo-prop air- 
liner In commercial service— now pro- 
vides oirllnes with o choice of three 
transport suitoble for short, medium ond 
long distance routes. 


THE VICKERS VISCOUNT 700 

known. Wherever it has flown— In the 
USA, Canada, the West Indies, Ausirolio, 
Europe and the Middle Eost — the 

ger attraction, speed and higher profits. 


THE VISCOUNT aiO>B40 

This 400 miles-per-hour Viscount has 
alreody been ordered by Continental 
Airlines. At time of delivery this aircraft 
will hove o bockground of one million 
hours of Viscount airline service. 


THE VICKERS VANGUARD 900 

The logical development of the Viscount 
series— o 76/93 sealer, cruising ol 400- 
425 mph for stage lengths up to 2,500 
mites, A feature of Ihls aircraft is the 
1,380 cu. feet of pressurized freight 
spoce provided in the bottom half of 
the double-bubble fuseloge. This olr- 
croft hos. been ordered by British 
Europeon Airways. 


Planes 
of Pedigree 


ROWBRED B 


ROLLS-ROVeS 


United SIdee liepreeenlalm; 
Chrielopher Clarkson, 

10 RoekeftUer Plaza, 

New York SO. N. Y. 


Russians Huac Reliability Problems 

llie U. S. is mit niciiic in its concern 0«t the rcliabilit) of electronic cqiii|)iiicnt. 
Dr. IV. II. Brandt icpiirb; that the Russians linve set up u RcliabiliK laiborators, 
concerned chiefis uitli indmtrral telemetering, in their Institute of .kiifomcchanics 
and Telemcehanies. 

This labor.itois studies Ihe effects of precision, infliieiiee of errors and the reliuhilit; 
of iiistruincnt.s themselves. Brandt tejwrts. "They use u iiaranictcr they refer In 
ns 'coefficient of traiisinisiions.' 'I his seems to be a reliability parameter and is 
probabh a sort of correlation coefficient bchscen input and mitpnt. I'hey have 
developed a theory of potential ntor stibility vhieh is a statistical method of 
ciinr aiiaKsis." Brandt reports. 

The Riissians. according tci Brandt, divide the problem of designing a system 
nf optimum cficctix'eness into tu'cr parts; 

• Choice of suitable codes, methods, etc, 

■ Use of statistical metbods in h;mdliiig inforinatiou. 


uliidi is basically analog, uitii "a few 
final corrections ;ii)plicd by digital 
nicjos.’' .\lthoiigli time lags ate nor- 
niallv considered deleterious in analog 
servo systems, the Russians say they 
use delays, based on digital techniques, 
to improve svstnn pcrfonnanct. 

'lire U.S. visitors were shown ;i mag- 
netic amplifier control for a 1-hp. motor 
which used a tachometer generator for 
stabilization, and three stages of amplifi- 
cation in which the first stage was elec- 
tronic. the last bvn magnetic- Tlic last 
stage was .said to Inive a gain of 1 1) and a 
time delay of 0-2 second. 

"Ill another section, they arc doing 
work on analog servo systems, again 
using theoretical methods which are 
checked by expcriinent,'' Brandt says. 
'■'ITic transient response methods of 
Brown and Campbell (U. S. cnginecrsl 
were mentioned, as was analysis of 
qiialitv of scro svstems bv amplitude 
and phase charactcristies. The Floyd 
svstnn of error .analysis was men- 


tioned, ba.ved on ealculations using 
Sh X 

riiev have worked up a similar method 
using special functions." 

In a l.iboratory which Brandt visited, 
devoted mainly to pneumatic and hy- 
draulic controls, he noted that "they 
have set up an ex|>eiimental hydranlic 
svstem that works on the principle of 
eliaiiging pressure on the power piston 
rather than by controlling displaccment- 
With Ibis equipment they arc able to 
.set lip sever.if stages of hydranlic .impli- 
fication and make various arrangements 
of feedback." 

'Ilie Riisvian.s arc working On impulse- 
type telemetering systems with "eight 
ehamiels which employ frequency mod- 
ulation with the channels distributed 
in time." Brandt was told. "’ITicy use 
a 20fl-cyclc band with a base frequency 
of d to 5 kc. They claim that by this 
method thev arc able to rise a suvallcr 
inunber of tubes and amplifiers and 



PULSE-TYPE data tTaiisniission is being Investigated by the Riivslaiis with tlie set-up 
shown above, vvliich consists of vvliat a))l>Mtk to be a Ihnc-delay iietwoik- 
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Satellite 




its orbit- 


SpeeQjng into outer space is perhaps the most rigorous test of components 


Martin, Baltimore, prime contractor on Project Vanguard, has specified A-MP Terminals 


quality. Aircraft-Marine products have always been designed 






AIRCRAFT-MARINE PRODUCTS, INC 
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UMTS 


These five all-climate Packettet, the stand- 
ard package power plant for all types of 
ground service equipment, provide out- 
put from 34 to 220 hp, in combination 
with that dependability which hos made 
Continental aircraft engines pilots' first 
choice. Automatically governed by the 
opplied load, for ony specific application. 
These power plants offer wide inter- 
changeability of ports with the basic 
models from which they are developed. 
Those with prospective need for com- 
pact, dependable power, engineered to 
operate under equatorial heat or at 65° 
below zero, are invited to write for 
information. 


CAREERS FOR ENGINEERS 


arcdnp letasth«s>b[ feruasd biurssud is dulMilit 
oteers h |s tirliH aid itdpMiUsieatiH ditd ipw L 
Fm IthinaUM, address biAmriii Pnssaitl DsthI- 
IBMI, 12tN KtrclienI dnaiie, Dslidl id, MUdpa. 



rontinenta! Motors ror ooration 



TWO-STAGE HYDRAULIC force amplilivr 
vns sliowii to Dr. Brandt b) tlic Russians. 


Ihilt tile accuracy aciiiescd is li%," 
Brandt says. 

Brandt saw an analog computet cap- 
able of sohing sixtii ordt-t diffetcntial 
equations, linear and iion-liiicnr. Ac- 
curacy was quoted at about 5%, not up 
to U. S. standards. Answers were visu- 
■illv displayed on a cathode ray scope. 

I'lic- computer consisted of a con- 
sole about four ft. high, containing the 
controls fur solving any straight linear 
])rnbUin iphoto. p. 69). 

Atop the console was another chassis 
into which plug-in modules, each rep- 
resenting a desired function simulated 
by diode networks, svas plugged. From 
its picture, the Russian analog com- 
puter does not appear to be as easy to 
operate as its U. S. counterparts. 

The subminiature diodes used in the 
nct'vorks were the only subminiature 
tubes which Biandt saw during his visit, 
although he observed miniature tubes 
III use elsewhere. He notes that the 
analog computer was compacth con- 
structed. pcriiaps too compactiv. because 
it appeared to run rather hot. 

Brandt concludes that the Institute 
appears to be "doing better work in 
hydraulic and pneumatic servo svstems 
than they are doing in electrical control 
systems." Me udd.s that "better work 
lias been done on both tvpcs of si'stems 
in tills cimntn as long ago as seven 
or eight years. ,\f the same time if 
should be remembered that some of 
the most adsanced servo work in the 
Ihiitcd States ha.s been done in the 
inilitan- field. If this is also true in 
Russia, we svoiild not hase had an op- 
portunity to witness it.” 

Soviet Components 

With this qualification in mind. 
Brandt also observed that “in the field 
of magnetic amplifiers, thes seem to be 
behind by some years, assuming that 
tlie work we saw here svas the best 
they arc able to do." 

During a visit to tlic Krasny Zarya 
I’aeton at Leningrad, under the Minis- 
frv of Radio Technology Industries, 
which produces automatic telephone ex- 
changes. Brandt found that "consider- 
able progress has been made in aiito- 
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CORPORATIOS 


A Subsidiary of 
The CcneraITire& Rubber Company 
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Aircraft seats? I 

I 

then meet KEITH DYE... I 


phase of sviation. is his fulttimc job — 
and KEITH'S ability to supervise 
prototype seat development to 
Ihceveiy whim of the customer 

KEITH is truly the get-in-therc-snd.do. 
it .now type you see here -one of the 
best in the business and a long, 
long-time member of thcTECO ''fatniiy.” 
As with TECO, airline seats arc 
KEITH'S livelihood. Nothing cUe detracts 
from the skills and sincerity that go 
into every TECO seat! 


iii.itiiie the filial inspcctiim of these 
sivitchlxiards." 

Watcliiiig tilt Reds winding .siiiiill 
coils one lit a time, Di. Brandt ob- 
served that the tcclinimics were toni- 
parablt to those found in the U. S. 
prior to World War II. 

On the subject of transistors, in ad- 
dition to previously cited troubles with 
obtaining "stc-adv dianictctistics,’' tlie 
Russians indicated that work on siliinn- 
Ivpc transistors is onlv hcginiiing- 

Dnring a visit to tfic Kx])crimcnt.il 
Scientific Research Institute for Met,il 
Cutting Maebinc 'I'ools (I'iNIMSl, 
Brandt «ai told that relays used to 
control machine tool motors had a litc 
of about one million cscles. but tint 
"the life would be intieh better if tlies 
conki coat the eontaels with silver oi 
gold," 

Reds Pay Scientists Weil 

I-'iguris nhich Bnmdf obtainctl ain- 
finn that the Soviets pay tbeir engineers 
.md scientists well, at least b\ Russian 
standards, h'lir example, at FNIMS. 
engineering salaries rim from l.-lOO to 
l.SOO rubles ]XT inontli, with top salary 
of about s.OOO tiibles, except for the 
chief engineer who cams -4,000 rubles 
per month. However, bonuses of ii|3 
to 2.000 rnbics per month cm raise flic 
engineer’s take-home pay, 

Becaiisc official international cx- 
cliange rates can be nii.slcading, it is 
interesting to Ciahiate these salaries in 
terms of the cost of a Russian bicvclc, 
which runs about 620 rubles, according 
to Brandt. On this basis, the chief 
engineer at KXIMS could biiv ap- 
proximately 10 bicsclcs with a inniith's 
•salarv and bonus. 

Based on the going U. S. price of 
bicjcles. this wrpuld place the chief 
engintXTS salari at around Sff00-S?00 
per month. It would take about three 
to four months salats ai>d bonus for the 
ENIMS chief engineer to btty a four- 
cylinder. ^2-hp. Pobyetta automobile. 

If this seems rather modest pay for 
a top engineer by U- S. standards, it 
should be remembered that an average 
worker, sai in the Stalingrad tractor 
lilant, cam's only about SOO-OOO rubles 
)X'r inontli. Engineers at the same 
factors start .it the same figure, but can 
mrnc up to as high as Z.iOO rubles per 
meinth, Brandt was told. 

Astrage salars of the -IvO engineers 
employed at the Institute of Precision 
Machines and Calenlating rechnology 
is about l.bOO rubles per month. Brandt 
learned, llie director of this and other 
research institutes is nearh ahvass a 
member of the Acidems of Sciences. 
Russia's top scientific bods. Such an 
academician gets a nionthls salary of 
5.000 rubles just for being a member of 
the .Saidcms. plus another .salary as 
director of his particular institute. 
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► Transistor "Bicaktlirough’'— .'mother 
nesv transistor, called the "growai-dif- 
fused” tvpe. reportedly can .speratc at 
useful power levels at over 1 00 me. and 
oscillate at 250 me. '1 he new tcchnii|uc 
was developed by Texas Instruments 
which savs it already is producing the 
new tvpe units. One, a silicon transis- 
tor. produces a gain of 15 db. at 12.5 
me., and 14 db. at ?0 me. with useful 
power levels. .5 giovvn-diffiiserl ger- 
iiiaiiium unit, now in production, gives 
a 10 db. (miiiimuml gain at 100 mc. 
with collector dissipation at 25 mw. at 
75C, Cutoff frequency is 200 me. 

► Nice Touch— In the industry’s mad 
iiish to recruit new engineers, at least 
rate company, Sperry-Rand Ciirp., has 
not forgotten to lioiinr its "old timers." 
'Hie Sperry Engineering Review, whieli 
comes out every other month, devotes a 
regular section to biographical sketclies 
of engineers who have completed 15 
years service witli the comp.iny. 

► Successful Marriage— National Bnrc.ui 
of Standards reports that it has wedded 
tlic SEAC and tlic newer DVSEAC 
high-speed digital computers to eooper- 
atively work out a data pniccssiiig task. 
The problem siniiilatcd a vitiiation in 
which stock transaction reports were 
tahiilateci and suimnari/ed (or posting 
to inventory eniitro! records located at 
srnne remote site. SE.\C tabnlalcd and 
sinninari/ed the stock transaction re- 
|jortv. then signalled I1YSE-\C and 
transferred the data to the latter for 



Tough Cust-omer 


Siirviv-or of a crash and fire, this Consoli- 
dated Ivlictrodv namics Cori>- recording os- 
cllIngTaph was reemding dati at the time a 
Nsivv jet fighter hit the ground, and cun* 
tinned to make an additional 25 feet of 
Kvnid before fire destinved its |«mct cables. 
Record also survived, and after earefiil proc- 
essing, produced desired data. CKC savs, 
Uespite crash impact. ClvC says it fomid 
tlic unit's galv-anometcrs to be iir yrcTfcet 
o]rcrating condition. Hie recorder was rc- 
ixiired. rcviinditinncd, and leturaed to serv- 



From design to mass production, 
Security Parachute Company can provide 
automatic parachute systems for any 
purpose . . . 'for the smallest missile or the 
. largest super bomber. Your correspondence 
regarding research or production 
is invited. 

Put yourself in good hands. 


'SECUIJITY 


PARACHUTE COMPANY 
SAN LEANDRO, CALIFORNIA 
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More Dig IviatioH 


VERIFIED 
, READERSHIP 

V tUDiX MU«Jlt£MENT, 


AVIATION WEEK FEATURE ENGINEERING ARTICLE 
“CAL TECH’S ROLE IN MISSILES, ROCKETRY” 

- This full scale engineering article was top news in Aviation Week’s 
710^ ^ February 13, 1956 issue. The 71% Readex Score testifies to the high 

* I /w 1 readership generated by Aviation Week’s complete, and accurate tech- 
nical staR-written articles. 

Aviation Week was first to recognize the need of the Aviation industry 
for timely, technically accurate reporting of the newest advances in 
science and engineering. Today Aviation Week stands as the sole au- 
thoritative source for aviation’s biggest news— fAe latest scientific, engi- 
neering and technical aviation developments. These are reported by our 
skilled engineering staff when they are news— and when they are of the greatest possible 
interest and usefulness to our engineering subscribers, who comprise our largest single au- 
dience. Engineering is not news when presented weeks or months later in the form of tech- 
nical material that has already gained wide distribution through its use by technical and 
professional aviation societies. 

Aviation Week for years has brought this new and exclusive type of engineering and 
technical reporting to our industry— an intelligence service that delivers this information 
to them first and with complete technical details. 

Dependent on knowing the latest technical developments, engineers-management men must 
get their information on the latest technical and engineering developments when they hap- 
pen. Satisfying this “need to know’’ is vital for the daily decisions these men make which 
affect the very well-being of our nation’s largest single business— aviation. These same men 
have learned long ago that only through the analytical technical reporting and fast pub- 
lishing schedule of Aviation Week can these important requirements be met. 



]xistiiig. As soon iis 1')VSI':AC IijcI nc- 
upti'd the cl.ilj, SKAC coiitimii-d tiibii- 
Jilting nmi summiiriziiig. Tlif Bureau 
siiys tlie c'xpirimciits sJiimtd tlnit two 
digital ccimpiiters need not iiine idtii- 
ticiil optr.itiiig clianicttristics tii work 
iDgfthcr. prmiding (iiie of tliciii li;K 
tile necessary crmtrril fIcNiliilitv. 

►Midget Magnetron- Two tim CM' 
miignctroiis. do eloped bi General 
Electric, measure only 1 in, in diameter 
and i incli long ,ind are uiltage tunable 
ever tlic frexjiieno ranges of I.sUO to 

4- OnO me., and 4.ZOO to 4.-400 me 'Hie 

5- lwnd m.ignetron, I'tpe /-s(l40. de- 
livers I to 1 watt, while the C-b,md 


unit. Ti pe /-s09S, puts out 2 to ' 
w.itls. 1 lining gradients ,ite 2.”’ me. 
solt ,ind 4.0 me.Aolt for the S-band 
.nid C-h.md iniils. respeetiseb. Ibe 
tliimble-si/cd CW magnetrons ssere 
devoloped luider Signal Corps sjionsor- 
ship. Oetails arc available from Gl'Vs 
I’oncr 'lube Siib-lOcpt.. Sebenect.idv. 
N. V. 

► New K TCA McmlK-rs- l lie Biir- 
roiiglis Corixiration Rese.ireb Center, 
I’lioli. I’eniia.. and the I-'iiircliild Guided 
Missiles Div., Wyand.icli, \. V. base 
been elee-te-d to nieinbersliip in the 
Radio 1 eclinieul Commission for ,\ern- 


U. S.. Freiicli Firms 
Form New Aa ionic Co. 

.Urborne Instruments Libor, iton, 
Mineola, N, and the I'reneb Com- 
)ugnie Generale de Telcgraphie Sans 
i'if iCSI'i have formed a new U. S. 
coni])any to be known its liitereonti- 
ncntal Electronics Corp. to inamifaetiirc 
and market electronic |Kodiiets desel- 
n|)ed by CSF. 

Tliese will inclnde radar, inicrnwaie 
links and test equipment. 

I'hc new finii, wbicb will be bead- 
quartered in Miiieoki, has aiitbori/ed 
l.i million shares, of wbicb 2411.000 
base been issued as follows; .\ll. i40'v ). 
eSf idOntl. -nic Bank of Paris (s'fl. 
J. 1’. Morgan Fmployec Pension Trust 
Fund (10''M. and .\mcriean Resc.ircb 
eV ncielopineiit Corp. (s'‘fl. 

Rolx-rt K, -Selnilz. Jormcr m.magcr of 
Motorola's Microwave Division, svill 
bead flic new finn. 

Expansions. Chancres 
In Aa ionics Indii.strv 

I cderal Teleeoiimiimieations Lilxir.i- 
tories, Nntlei. N. J- lias o|x:necl a A\'est 
Coast braiieli in I.os .Angeles to meet 
the growing needs of that area’s avia- 
tion and clcctnmies indnstrs, 

llic nesv facility, wbicb ocenpies the 
first of a projected series of five struc- 
tures in the San I trnando A'alley, is 
beaded by Paul R. .Adams. .Address: 
Bledsoe St. and San Fernando Road. 
I.os .Angcles- 

Otber reeentb announced expansions 
and eliaiigcs in the avionics indnstn- io- 
elnde tile following; 

• TIeli])Ot Disisioii of Beckman Instni- 



Talkafive Family 

Handic-'l alkie |>urtjble two-wuv nidiu- 
phones, lor use in the 2>->4 me. and l-t4- 
174 me. h-Jiid. pmvidc 1 to I! watts of 
tiaiismitter power, depending upon the 
band, in units left and center, i to S watts 
IQ the super-power model, right. Units are 
available witli liaiidset or mike imd speakcT, 
dry or iseliargeable iiickcl-cadiiiiiim bat- 
teries. Motorola Coniiituiiication Klec- 
tronics. Inc.. 4>01 Vngmhi BUd,, Chicago 


KLM 

ROYAL DUTCH AIRLINES 

have vacancies on their European 
and intercontinental routes ior 

7 DC-4 captains 
7 DC-4 co-pilots 

Minimum reguiremenis for caplains: 

a. Valid Airline Transport License with instru- 
ment- and nigbt-iatings; 

b. Valid Navigator License: 

c. EOOO hours including 4000 hours in commend, 
flown on long range • and European routes. 

Minimum requirements for copilols 

Hirst oUicersI; 

a. Valid Airline Transport License with instru- 
ment- and night-ratings; 

b. 2S00 hours flown on long range - and Euro- 



BuUdiae 101, 

SCHIPHOL-AIRPORT 

The Nalherlonds 
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ments, Inc., Los Angeles, lias broken 
ground for its new $2 million plant at 
Newport Beach, Calif. Initial buildings 
on the 1 5-acre site will provide more 
than 150,000 sq. ft. of floor space. 
Completion is scheduled for late this 

• Production RcscaicU Corp., T'honi- 
wood, N. Y., maker of high frequency 
and microwave antennas and devices, 
lias been purchased by F-verett Frank 
and Harrison Johnston’ and a group of 
associates- Johnston, formerly manager 
of Ampex Corporation’s International 
division, has been named president of 
PRC. Lson Hillman will continue with 
the firm as senior vice president. 

• Tlie AV, L. Maxson Co^., New York, 
has acquired "a substantial interest" in 
Roger Wliitc Electron Des-ices. Inc.. 
Ramsey, N. J., maker of iiiierowavc 
tubes and equipment. 


NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Frequency standard. Type 2111C, de- 
livers 75 watts of a.c., adjustable be- 
tween 0 and 135 v., available for any 
tiequency between 50 and 1,000 cps. 
Accuracy of frequency reference is 20 
jxirts per million at temperatures be- 
tween 15 and 35C. Device weighs 25 
lb, operates from 115 v„ 50 to 100 cps. 
Company also makes a miniature pre- 
cision tuning fork with a plug-in nine- 
prong base, which can be operated at 
125C. Type 50 is accurate to within 
0-02% between — 65C and 85C. Type 
R50 is accurate to within 0-002% from 
15C to 35C. American Time Products, 
Inc., 580 Fifth Ave., New York 36, 

N. Y. 

• Bonded silicon diode, T^ CK863A, 
has peak inverse voltage rating of 300 v., 
operatis over temperature range of 
— 55C to 1 50C. Reverse current is only 

O. 1 microamp. at minus 275 volts, 
manufacturer says. Forward current is 
4 ma. at I volt, and maximum forward 
current is 10 ma. at 150C. Complete 
data is available from Technical In- 
formation Seix'ice. Raytheon Manufac- 
turing Co.. 55 Chapel St., Newton 58. 

Production Line Testers 

• Transistor tester, Model CP, provides 
rapid measurement of transistor ch.irac- 
teristics over frequency range of 100 
cps. to 1 me., for botli n-p-n and p-n-p 
jiniction, siirface-h-arricr. and point-con- 
tact transistors in grounded base or 
emitter circuits. Unit measures hybrid 
coefficients, T-nctwork coefficients, col- 
lector saturation current, capacitanre. 


alpha and bcia cutoff, voltage feedback 
ratio, open circuit resistance and chan- 
nel effect voltage. Baird Associates, 33 
University Road, Cambridge, Mass. 

• Digital frequency-period counter. 
Model 201A, a five-dccade counter, has 
crystal oven to provide reference fre- 
quency accurate to within 0.0001%. 
Unit provides time cycle bases up to 10 
seconds. Input sensitivity is 0.05 v., 10 
cps. to 100 kc., 0.07 V. from 1 to 10 

ips, 

hrcquency mcasutiiig range is 1 cps. 
to too kc. and measuring period range 
is 10 microseconds to 1 second (auto- 
matic) and 1 second to unlimited 



(visually). Short term stability is quoted 
at 1 part in 1 million. Computer-Meas- 
urements Corp., 5457 Cleon St.. No. 
Hollywood, Calif. 




A Qroduci of 

AIRCOOlfD M0T0RS,INC. 
SYRACUSE, N.r. 


This is the name 
you see on 75 % of nil 
the helicopters flying today 

There is no subsihute for experience — and 
Franklin has more of ill Every year since 1939. far 
more Franklin engines have been chosen for heli- 
copter power ihan any other kind in their |)Ower 
range. Industry figures show that 4 nut of S heli- 
copters under -iOO h.i). built in 195,5 had power 
by Franklin. Why this preference? Because nn 
oilier engine can match Franklin’s record for re- 
liability with low operational and maintenance 
cost. SjJecify Frankiin power in your next heli- 
copier under 400 h.p. 

WE ARE ALSO MAIOR SUBCONTRACTORS 
OF PRECISION MACHINING 

We ran now- artepi ailditiimal subtoniran work 
similar to that long ]>roiliiied lor major com- 
panies in the ainrali held. We are hiUy equipped 
ior tiiiaiuiiy pmiliution of precision marhining 
ibassemblies of higliesi ipiality. Your in- 


e invited. 


Smilh, Kirfpalricb & Co., Inc. 
46 Trinity Ploco, N, Y, 6 


POWER 



BUSINESS FLYING 


Aerial Applicators Defy Crop Planners 


Uy Erwin J. Biilliaii College System, the 'i'exas Aetonaiities 

^sl'ou. I'exas I'lyiiig l''armeis &• 
ainl llie lexas Aeri.il 


College Station, 'I'ex.— U. S. aerial 
applicators arc rapidly gaining a techni- 
cal skill in their "tactical warfare" 
against the farmer's natural enemies. 
'1 heir proficiency, in fact, has reached 
the point where it threatens to frustrate 
the best-laid efforts of government plan- 
ners to control agricultural production. 

I'hcir degree of efficiency was made 
uiiiiiistJlcabry clear in a sequel to a 195d 
govemment order taking a million acres 
of cotton out of productioir in Texas. 
Despite this, 13% less acreage, aerial 
applicators ate credited with enabling 
llic state's farmers to grow the same 
amount of cottoir last year as in the 

I1ic applicator’s skills are constantly 
being sharpened through an ever- 
incieasing number of conferences at 
top-notch American colleges such as 
the Texas Agricultural & Mechanical 
College Systenr here, wlietc scientists 
brief them on researcli being done on 
insects and other pests, chemicals and 
their application and meteorology. 

More than 300 applicators, operators 
and their wives attended the fifth an- 
nual ,\gricultiiral .Aviation Coiifctciicc 
held here recently at 'I'exas A & M- 
The conference was sponsored by the 


Industry Critique 

In a frank critique of the industry, 
John 1'. Ncace, manager of the Marsh 
.\siation Co., Plioenix, Ariz., and vice 
|)rcsident-agticultuial activities of the 
National ,\viation Irades Assn., told 

"\\'e carry the war to the coinmu- 
ihsts csccytime we put a piauc-load of 
cliemicals into the air. W'e do that 
because wc'rc providing close support 
lu the farmer in his food production 
battle— a battle in which 15% of Amer- 
ica's citizens feed all of this country 
and a good pact of the test of tiic 
»urid; while in Russia it takes 60% 
Ilf tlic people to feed that nation— and 
a hit of Ihein ate liungry.” 

Despite the job tlicy arc doing, Neacc 
M arned tiic applicators, the general pub- 
lic thinks of them as ''ex-jiivcnile de- 
linquents . . . idiots flying decrepit 
jilaiics . . . yet our safety record last 
year uas better than that of the U, S. 
Navv and Marine Corps combined." 

Strongly critical of price-cutting cut- 
lliroat competitive practices still prev- 
alent, Ncace said that there are 779 


l>otcntial customers fur every U. S. 
agricultural aiqdane. lie noted that 
tlicic are suinc 2,000 aerial applicator 
firms, old and new, in business in tiic 
U. S. today. In tiic past, howo’cr, 
Uiiigh competition has resulted in 12% 
of the tolal number of going firms hav- 
ing to declare bankruptcy every year. 

-Aerial applicator expenses were 
biiikcn down this way by Ncacc: -13 
cents of each dollar fur inventory, 17 
tents for taxes, 10 cents on enijiloycs 
and 13 cents to finance companies, leav- 
ing nine tents profit for the operator. 

Chemical Application 

One of the major problems faced 
bs aerial applicators is bow to distribute 
niatcrial evenly in tiic face of cross- 
winds, disturbances caused by airflow 
along the airplane, propeller slipstream 

I'licrc IS ciinstant cxjsccimcntatiuu by 
the upcratiirs and agricultural research 
u.itU'is cm dispensing equipment, the 
best location ot iioz/lcs, spray pressures 
and droplet si/ws to solve tills ptoblein- 
Siiggcstions made by researchers at the 
I cxjs A & M conference included: 

• Spray equipment that would produce 
all drops with diameters larger tliaii 
100 microns was recommended for use 
with herbicides bv Richard Behrens, 
U. S. Departntetit of Agriculture. Drops 
should be maintained at approximately 
70 or more per square inch to gi\'c 
eflcctiie results. Wlien Diesel oil is 
used as a carrier, !ow-\oluinc applica- 
tions are necessary to avoid rapid leaf 
krll wliich ma\ reduce tiic effectiveness 
of the herbicide. 

I’ast recoiiiincnidations have suggested 
llial the largest drop size possible should 
be iiscil in aerial application of hetbi- 
tidcs; however, Ic-sts indicate that 
smaller droplets of the size rceom- 
mended would be more effective, par- 
ticiilarlv when using 2.-1, 5-T. 

• Need for uniform droplet size was 
uinfitmed b\' George A- Rotli of Texas 
A & M's Aircraft Research Center. 
Rotli said a spray composed of uniform 
droplets would provide mote predict- 
able aird even drift cliaracterrstics that 
could be correlated to offset aosswinds. 

Roth also discussed some recent tests 
witli nozzle arrangements for PiiJcr PA- 
ISA Super Cub and Stcarman biplane 
aircraft which lie said should provide 
more uniform distribution patterns than 
with many presently used arrangements 
(see diagram p. 83)- 

Hc detailed tests made by the Re- 
search Center that included a range of 



TYPIFYING INDUSTRY INTESSST in developing new pitetaft to replace current obsolete 
types is l‘i|>ei K.\-25/Weick .Ag-3 testbed which is providing ideas foe light spray/dnstcr. 
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crosswiiids of up to eight miles per 
hour, providing data that showed radi- 
cal changes in the trapezoidal system of 
distribution which had provided satis- 
factory coverage svitli cross currents of 
less than one-quarter mile )>cr hour anil 
a 50-ft. swath spacing. 

.\n increase in ctosswind resulted in 
a definite and progressive change in 
sw-ath pattern, changing from a nearlv 
sniimetrical and uniform trapezoid to 
mio which was narrower, irregular and 
with a pronounced hollow near the 
center. Even a crosswind of onlv two- 
milcs-per-liour caused oscrall distribu- 
tion to be very irregular, Tlictc were 
points of deposit 60% below average 
as well a.s some 55% above. 

Swath spacing was reduced to 40-ft. 
and distribution was improved so that 
\ariancc from the average at swath over- 
lap was 35% compared with -15% for 
the 5ri-ff. spacing. Varying llic wheel 
1 wight ahoic the weighing miils showed 
the irrohahic futility of such tactics: 
rtitli a CTosswind of over oiic-lialf-mile- 
pcr-hmir tlic pattern became uneven 
« ith ,stcc|) slopes and over-concciitratinn 
on tlic upwind side and .i definite hoi- 
kin' and iindcr-coiiccntration in the cen- 
ter. 

'I'ests of vorticc effects nitli a Bel! 
helicopter showed that a violent wake 
nas produced at a low speed of 15 mph. 
and that, eoiitrary to |sopiilar belief, 
actual air currents at the end of the 



LATEST SPRAY/DUSTER tu tcacb the field in miiubers is tbc new Callair, seen flying at 
typical operational altitude. Cockpit is offset fn the left; chemical hopper is on right. 



BACKBONE of agricultural plane fleet srill is la^e fleet of greatly modified Stearman 
siir|)Iiis World War II Iraiiicis snpplcnicntcd by sonic older types of pte-WW 11 vintage. 
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does your riveting 
and (linrhing 


Faster.. . Automatically! 



Aut'jmatic jeei/hig .md settiug « iili T-J Rix itors and Clinchors 
help you reduce labor and siep up SPEED in a wide range of 
assembly jobs for aircraft, automotive, farm machinery, stampings 
of all kinds. 

T-J CLINCHORS set clinch nuts with fully automatic operation, 
controlled by a single foot pedal. Available in Underfeed and 
Gravity feed models, throat depths 8" to .^6”. 

T-J RIVITORS automatically feed and set solid rivets with 
high production. Electrically powered Riviior sets solid steel 
rivets up to long. Air-powered sets aluminum alloy rivets 
or steel rivets up to long. Throat depths 8" to 36'. 

Write for Clinchor bulletin 555; Rivitor bulletins 646 and 555. 

The Tomkins-Johnson Co., Jackson, Mich. 



s]>ray huttin are outward and up as the 
rotaiy-wing aiiciaft produces a trailing 
\uitex similar to a fixed wing aircraft. 
Strength of the vortices and downwash 
nas materially reduced at forward speed 
of 55 mph. Experimenters Wesley 
Yates and Noniiaii Akesson, University 
of California, recommended for mini- 
Ilium drift with hazardous .sprays: Fly 
low, keep tlie nozzles at least three 
feet from the wingtips, keep the boom 
as far down from the wing as is prac- 
tical. 

Granular Chemicals 

The possibility of obtaining ma-vi- 
miim swath distribution of granular- 
type chemicals by using a semi<onvcn- 
tional dust distributor with discharges 
no more than six feet either side of 
center was brought out by f. C. Cham- 
berlain and V. D. Young, Depart- 
ment of Agriculture, Forest Grove, Ore. 

Tests were conducted with a Stcar- 
man biplane operated by Jack Mulkcy, 
aerial applicator of Klamath Falls, Ore., 
having a conventional dust distributor 
with an overall spread of 5 ft. Observed 
effective swath was close to 30 ft. at a 
10-ft. flight level. This swath could 
be further extended to about 35-36 ft. 
by bolting a six-inch metal apron along 
the lower lip of the distributor and 
bending 1.5 to 2 inches of this down- 
ward at about 30 deg. to form a spoiler. 

An expetiraenfal !2-ft, spreader was 
tried that provided a swath of approxi- 
mately 50-33 ft. at the rate of 20 lb./ 
acre at an altitude of 10 ft. However, 
the flat plate area and parasitic drag pro- 
duced by this device reduced airspeed 
front 90 to 73 mph.-considered un- 
duly dangerous. Tlie researchers plan 
to continue experiments with wide 
spreaders with airfoil characteristics to 
reduce this drag and yet provide supplc- 
inenfarv vortices necessarv for wide dis- 
Iributidn, 

Meteorology Aid 

A simple, yet effective method of 
measuring weather conditions at a 
spray/dust site was demonstrated at the 
close of the conference by Dr. M. H. 
Halstead, agticiiltural meteorologist at 
Texas A & M. 

Called a “smoke puffer.” the instru- 
ment comprises a Model T spark coil. 
.1 six-volt battery and a spark plug; is 
small enough to go into a car’s glove 
compartment. A teaspoon (3 grams) of 
elu Pont Kentucky rifle black powder 
(Type FFFFg) is used for each puff. 

Basically, rtie device acts on the prin- 
ciple that the rate of which the smoke 
puff dissolves is a function of the turbu- 
lent mixing of air at low levels, and hv 
measuring the b'me for which the puff 
remains visible, turbulence values can 
he ascertained. 

The principle of using tiiihnk'nt mix- 
ing in tins metcorologic'.il aid was dc- 
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vcloped on the basis of studies on the 
spread of smoke and gases for USAF. 
It was noticed that the spread of smoke 
did not depend on wind velocity alone, 
lint included an important factor known 
as turbulent mixing. This factor is te- 
s|>im.siblc for smoke being canied aloft 
on a hot day even with light winds. 
Tliis [xittem of turbulent mixing is de- 
Itrnrincd not only by the wind but also 
ity temperature distribution near the 

For cxain))le, when turbulent mixing 
is liigh, the puff remains visible for 
about 12 or 13 seconds; when it is low, 
it is visible for as much as 60 sec. By 
trial and error, tlic optimum times fur 
various types of applications can be 
cliarted, using a stopwatch to keep tr,ick 
of flic smoke puff. 

I'or example in an operation that 
involved an outbreak of downy mildew, 
requiring dusting procedure aimed at 
fungi, and necessitating that the chem- 
ical reach and stick on the underside of 
the plants’ leaves, a smoke puff dissi- 
pation time of 20-23 seconds was found 
to indicate optimum conditions. When 
the procedure was aimed at attacking 
insects, a dissipation time of about 30 
sec. was found the best. 

Simple as the method seems, it has 
saved one large operator some $30,000 
.1 year in increased efficiency. 

Pan-Am Southern Gets 
Lightweight Lodestar 

Hundreds of pounds were shaved off 
a Lockheed Lodestar executive trans- 
port converted by Executive Aircraft 
Service, Inc., Dallas, Tex., for Pan-Am 
Southern Carp., New Orleans by using 
lightweight materials and relocating 
equipment. 

The conversion center provided an 
iiirplanc weighing 13,380 lb. empty 
with a useful load of 6,120 lb. Pow- 
ered by Wright R1820-71 engines, de- 
livering 1,250 hp. on takeoff and 550- 
lip. each cruising, the Lodestar delivers 
218-mph. cruise speed on the latter 
power setting. Cliff Conrad, Pan-Am 
Southern’s pilot reports. Standard tank- 
age is 644 gal. At an average of 85 
gph., range is a little over seven hours. 

Important weight savings were made 
by locating all radio equipment between 
the wing spare: grouping the equipment 
in this area minimized wiring lengths, 
cutting about 220 lb. over standard lay- 
outs. Additional savings were realize 
bv eliminating the exhaust-type heaters 
and installing a Janitrol unit in the 
No, 2 baggage compartment. About 
200 lb, were also saved by extensive 
use of Formica-surfaced balsa wood for 
interior furnishings. The nose section 
was left as free as possible for future 
installation of radar and additional navi- 
gation equipment. 


BASIC LOADS 


Engineers with training and experience in this 
field vril! be interested in new developments at 
Lockheed Missile Systems Division. 

New positions have been created for: 

m Basic Load Engineers 

■ Structures Engineers 

■ Aerodynamic Engineers 

■ Dynamics Engineers 

to work on basic loads caused by high 
performance configurations, specialized missile 
systems criteria, unique recovery provisions 
and new environmental conditions associated 
with many types of advanced missile design. 

The positions require an M.S. Degree in 
Mechanical, Aeronautical or related fields of 
engineering and at least two years’ experience in 
loads, dynamics or aerodynamics, including 
transonic or supersonic aerodynamics. 
Equivalent experience will be considered. 


Because of planned expansion in this 
department, the positions offer 
unusually favorable opportunity for 
promotion to supervisory level. 


Those possessing a high order of ability 
applicable to this field arc invited to write. 



MISSII-K SYSTKMS DIVISION 

research and engineering staff 
LOCKHEED AIRCRAFT CORPORATION 
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NORTH AMERICAN’S 
Columbus Division 



EiToupe Rejoins 
P|•t^ate-Plane Field 

I’tdduclion i)f uii improved version 
of the two-pince spinptoof Etcoupe pti- 
Viite plane lias liccn revived after a si\- 

I'irst deliveries of the Aircoupe, as it 
is now eailcd, ate schedidcd to begin 
'••itliin 60 daj's from l-'orncy Manulae- 
tiiring Co.'s Avution Division. Tire first 
.\iiemipe was rolled out in mid-Dcceiii- 
her. I'is e more aireraft arc on the pro- 
diictioii line. 

Price of tile new model is estimated 
lit 55.000. The Aireonpe is powered 
by a 90-hp. Continental engine turning 
an all-mct.il McCauley propeller, I'light 
tests show tliat the airplane has a true 
iiirspeetl of 120 mph. and a range of 
TOO mi. hiibric whig cmering of the 
old Kreonpe has been replaced with 
niehil. l•'om[^ is building itsown Vilh' 
radio transmitter and receiver equip- 
ment. to he installed in the glove com- 


Offers A New Challenge 
To EXPERIENCED 
ENGINEERS 

You can share in a new kind of career challenge ... if you 
have experience and vision. Here's the story briefly: 

North American's Columbus Division has prime responsi- 
bility for the design, development and production of North 
American's Naval airplanes. The Division is young, with the 
highly-successful FJ-4, a "concept-fo-tlight" Columbus Divi- 
sion product, as evidence that its engineering team is "going 

Young organization , . . greater Indlsddual Opportunity 

You are sure of . . . Stabilit y . . . Norlh American Aviation 
is the company that has built more airplanes than any other 
company in the world . . . Promise ... the availability of posi- 
tions for experienced engineers comes only from success. 

A SELECT FE'W POSITIONS ARE OPEN 
IN EACH OF THESE FIELDS; 

Aerodynaniicists, Tbermodynamicists, Dynamicists, Stress En- 
gineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Electronic 
Engineers, Wind Tunnel Model Designers and Builders, Power 
Plant Engineers, Research and Development Engineers, 
Weights Engineers. 

For The Full Story On Your Ohio Future, Write Today; Mr. 

]. H. Papin, Personnel Manager, Department 56AW, North 
American's Columbus Division, Columbus 16, Ohio. 


PRIVATE LINES 

Passenger transport version of the 
I letdiet l•'U•24 agricultural airplane car- 
ries four |)CfS0iis ill addition to the pilot 
in space usually occupied by the chem- 
ical liopper. if the seats are removed, 
up to 1,500 lb. of cargo can be carried. 

.All Alabama aeronautical chart, con- 
M>lidating the segments of Birmingham, 
Mobile and Chattanooga sectionals, is 
being prepared by the .Alabama Depart- 
ment of .Aeronautics, Montgomery. To 
appear in six colors, it will be on World 
.Aeronanlical Chart scale. 

.Annual spring seminar for corpora- 
tion pilots will be held Apr. 20-21 at 
the University Club, N, Y. C„ by Ex- 
ecutive .Air T ransport Co., Inc., P. O. 
Box 175, Smithtowii, N. Subjects 
will mchidc: meteorology, airborne 

i.idar. air Iraflic uintrol. instrumaitafion 
and |3r(iccdiires. Cost pet person is $80. 

Aerial sursey cos’cring 225,000 acres 
.ilong the Caroni Rivet has been 
awarded Photographic Survey Cotp„ 
I'orontu, Canada, by Venezuela. . . . 
Another member of Him ting .Associates, 
l.td„ .Acroinagnetic Surseys, Ltd,, has 
opened a new research and development 
labor.itiirs at Oshawa Airport, near 
lorrjnto, for new airborne geophysics 
v(|nipniciit. 



lioRTH American Aviation, inc. 

•E.s.U5,P«i.Ott. COLUMBUS DIVISION 


Ontario Paper Co., Thorold, Ont., 
lias purchased a Remmert-\\'etncT<oii- 
verted Douglas DC-5 with P&W' 
Sn|}er-92 engines for transport of execu- 
lives, engineers and technicians. 
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ARE SMALL ASSEMBLIES r 
A BIG PRODUCTION PROBLEM? 

Elgin can putgour miniatuHzed assemblies 
info low-cosi-, vohjiTie phoducKon 


A first visit to Elgin’s assembly lines for miniaturized components is 
amazing experience. You see the most modern equipment and 
‘ methods applied to parts that are often nearly microscopic. You . 
dulled technicians deposit a day's production in a pill box. 

All of Elgin's experience, personnel and facilities are at your service i 
producing your miniaturized devices on a low-cost 
mas5-as,sembly basis. Our engineer designers, too, 
are eager to work with you in solving space 
compression problems. Get the complete story 
on Elgin's miniaturizing— from design 
to production line. Write or call today. 


Free Booklet Gives Facts 






LORD ENGINE MOUNTINGS HAVE PROVIDED: 

20 years of smooth flying for Douglas 




Lord Dynafoeal - Suspension 

I Lord t»ndsd rubber on(lns 
mounlinE$ jie standard on 
most modern alroratl Their 
rugged dependability assures 
superior vibrslion Isolation 
lhrou|tioul a long service life. 



designers 
and producers 
ol bonded 
rubber 
’( products 
I since 1924 


LORO MANUFACTURING COMPANY • ERIE, PA. 


NEW AVIATION PRODUCTS 



Mobile Starter for Jets 


Trailer-mounted ASC-1 jet nmi lut- 
buprop engine starter provides 210 
Ib./rnin. weight 6ow of air at 60 psia., 
and is stated to exceed the requirements 
for tJie Ailisoir J71 and P&W T34-P3 
powcrplants. Engines shirts were made 
on the )71 in less than one minute 
with tile unit. It is air transportable. 

Gtemco. Ine., 3555 No. Sylvania, Ft. 
Wortli, Tex. 



Hysteresis Synohronous Motors 


A new line of hysteresis synchronous 
motors available in 8,000, 12,000, or 
2-1,000-tpni. speeds is adaptable for 
single, two or three-phase supply with 
suitable phasing capacitors in the cir* 

J. B. Rea. 1723 Cloverfield Blvd., 
Santa Monica, Calif. 

Dual-Element Lube Pump 

Cartridge-mounted dual-element lube 

S ump for gas turbine engines is built 
jr use with p>ettolcum-basc engine 
oil or jet lubricating oil MIL-L-7808. 
Its capacity is 5 gpin. at 30 psi. gage and 
5.600 rpm. Rated capacity is based on 
pumping SAE 10 lubricating oil at 275 
F. Nominal input is 0,25 hp. 

Pump contains no vahos or shaft 
seals, O-tings or packings. Service is 
based on 1.000 hr. of trouble-free 
operation. 

Lear. Inc., Lcat-Bomec Division, 
Elyria, Ohio. 


Valve for Missile Launching 

Hcasv-dutv two-position solenoid- 
controlled hydraulic salse for use in 
missile launching systems operates on 
95-v. to 125-v. 60<vcle single-phase a.c. 
Equipped with moisture-proof housings, 
it can be left continuously energized 
in 165F ambient temperature. Shaded 
poles reduce a.c. hum. 

Valve has no reciprocating com- 
ponents and will not respond to high- 



impact shock. It has passed the MIL-S- 
901 H.I. shock test. 

Unit operates in -20F to 165F in 
1,500 or 3.000-psi. hydraulic systems. 
Capacity is 1.5 gpm. at 200 psi. total 
pressure drop. Maximum total internal 
leakage is 8 cc./rain, at 1,500 psi. 

Sargent Engineering Corp., 2533 E, 
56th St., Huntington Park, Calif. 



Pressure Control Panel 


For remote control and sensing of 
operation of radar air pressurizing equip- 
ment in aircraft, a dual control pane! 
can be used with Model RR-15020-A 
dual pressurizing unit. 

Panel consists of air pressure gages. 
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THE 


NFIVartos 


AUTOMATIC 


wire-siripping and 


TERMINAL-ATTACHING MACHINE 



This new Artos TA*20-S briags still greater speed and produciioa 
economy to large-quantity users of wire leads with terminals at- 
tached. It aulomatically performs the following services all in one 

1. Measures and cuts wire to predetermined lengths. 

2. Strips one or both ends of wire. 

3. Attaches practically any prefabricated terminal in strip 

4. Marks finished wire leads with code numbers and 
letters. (Optional attachment not standard part of ma- 


ALL OPERATIONS ARE AUTOMATIC. Machine can be operated by 
unskilled labor. It is easily set up and adjusted for different lengths 
of wire and stripping. Die units for different type terminals simply 
and quickly changed. Production speeds up to 3,000 finished pieces 
per hour. 


ARTOS MACHINES ARE USED by elearic appliance, 
automotive, aircraft, electronics and other industries 
that want automation in the production of wire leads 
in quantity. Agents throughout the world. 
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tiectrieal switclies and two panels, one 
for high and one for !o« pressure sys- 
tems. I'oigle switches ovcr-ridc the pres- 
sure switches in the Model RR-15020-A 
so that the set can be checked on the 
ground for leaka|c. 

Lear-Roracc CMvision, Lear, Inc., 
Ehria, Ohio. 



Tiny Blower Gives 60 Cfm 

Axial-flow blower, using miniature 
motor, has a 2.2-in.-diamcter body J-in. 
long and produces 60 efin. of free air. 
Impeller design incoqjorates a nose 
spinner to reduce noise and increase 
airflow. Units ate at aibble with radio 
noise filters. 

Motronics Corp., 241 Concord St,, 
Glendale, Calif. 


ALSO ON THE MARKET 


Glass yam, with Teflon coating applied 
to glass before braiding, foe aircraft 
cables is inert to solvents and corrosive 
chemicals. Nominal ignition loss is 
12%,-L. O. F. Glass Fibers Co., 1810 
Madison Ave., Toledo 1, Ohio. 

Radiacmeter lM-93 (pocket-type dosim- 
eter), simple gamma-radiation detector, 
will measure up to 600 roentgens of 
gamma radiation. Easy-to-rcad scale re- 
veals total radiation to which a body 
has been exposed over a given period of 
time. Device can be stored indefinitely. 
-Bendix Aviation Corp., Cincinnati 
Division, 203 W. Third St„ Cincinnati, 
Ohio. 

Polyester glass insulating (Pegi) conduit 
busings are available for all conduit 
sizes. Units show a dielectric of 390 
per mil, and are self-extinguishing after 
being exposed to flame.— Adalet !\tanu- 
factuiing Co.. Dcveland 11. Ohio. 

Eccofoam GL foam-in-placc plastic 
powder is designed for filling structural 
cavities. It can be cured to a low- 
density foam whicli can be used up to 
3-I7F. Properties of tlic material at 20 
Ib./cu, ft. density: Dielectric constant 
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at 10" cps., 1.48; dissipation factor at 
10" cps,, 0.009; compressive strength. 
600 psi.-Emerson dr Cuming, me.. 
869 VVasliingtoii St., Canton, Mass. 

Com]>act aircraft vacuum cleaner is de- 
signed to pick up fenous and non- 
fenous metal chips and bolts up to 
1-in. diameter. Unit operates on 90 lb. 
air prcssurc.-Aircraft Tools, Inc., 9030 
Bcllanca Ave.. Los Angeles 45, Calif. 

Automatic embossing machine auto- 
matically attaches t\iiig «ires to metal 
tags at the rate of 75 |>er minute while 
embossing fixed and \ariable data.— 
Dashew Business Macliiiies. Inc.. 5886 
Smiley Drive. Culver City, Calif. 

Completely synthetic hose, used in 
keeping jet engines heated, liamlles ait 
continuously at temperatures to 400F 
and svorking pressures of 100 psi. It 
can be made witli inside diameters 
from J-in. to five inches and Icngtiis up 
to 30 ft.— Quaker Rubber Div., II. K. 
Porter Co.. Inc.. Philadelphia, Pa. 

Pill multi press, for aircraft manufac- 
turers handling molding and forming 
of honeycomb and other new materials, 
has molding area of 54x110 in. and 
total pressure of 560 tons. Press has 
maximum opening of 18 in.— Pasadena 
Hydraulics, Inc.. 279 N. Hill Ave., 
Pasadena 4, Calif. 



JET BLAST DEFLECTOR descloped by 
Boeing has been turned over to Blackstone 
Manufacturing Co., Inc., Chicago, 111., as 
cxehisive licensee. Unit bus vanes that turn 
exhaust 90 deg, uiwards to protect persons 
and property behind jet aircraft being run 
up orr the ground. 


Four-digit digital voltmeter automatic- 
ally measures a.c. and d.c. voltages with 
an accuraev of 0.1% of full scale and 
±1 digit respectively. Range is 0.001 
to 999.9 volts. Frcqiiencv response is 
from 30-10.000 cycles at \0 nti^ohnrs, 
20 nricnxitofarads. Unit is designed 
for nrointting in a standard 19-in. tack. 
— Electroc Instruments. Inc,, 3794 Rosc- 
crans St., San Diego 10. Calif. 

Magnetic allov additives, called Magna- 
loy, ate applied with d.c, svcidcr wire 
feeder and magnetic lioppcr combina- 
tion. They arc deposited at 20-40 
Ib.At. Magnalov 111' 50 lias hardness 
ranging from Rc48 to Rc33; HF40 


ranges from Rc38 to Rc43; \VH ranges 
from Rc20 to Rc45; BU from Rc29 to 
Rc33. -Western Carbide Corp., 6840 
Vineland A\e., No. Hollyuood, Calif, 

Multi-syncliionous, data-rccoiding Syn- 
Camcras provide automatic, matched- 
frame analysis; photograph motions 
taking place simultaneously at separated 
locations. Control system eliminates 
the need for mechanical connections 
from camera to camera. Asailablc in 
16 mm. and 35 mm.— Might Research, 
Inc., Richmond, Va. 

Self-locking fastener attaches wire bun- 
dles, plumbing lines, insulation blankets, 
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Typical of the advanced research and 
development projects currently being 
carried out succeasfuUy by Kaman Air- 
craft is (his drone helicopter. The technical 
problems of remote control are more com- 
plex with a helicopter chan with fixed-wing 
aircraft because of the 'copter's ability to 
fly in every direction at varying spe^, 
as well as to hover in flight. Kaman engi- 
neers solved these complicated problems 
by designing an entirely new electronic 
control system, miniature mechanical 
system and small automatic pilot. Kaman 
is proud that most of its 10 years have 
beCT devoted to Che National Defense 
effort to keep the free world free. 


ASCOP 


APPLIED SCIENCE CORP. OF PRINCETON 


DRONE 


COPTER 


iuijyuui 


TELEMETERING 
SWITCHES ^ 


licatcr ducts, instramciits. etc. Made 
tinder license with Boeing Airplane Co., 
item is used on KC-H? jet tanker. T«o 
t> |>c5: a forging for sinv|c-cndcd moimt- 
ing; c.xtriisimi fonn mr double-ended 
mounting.- Western Skv Industries, 
P. O. Box rOO, Havwatd.' Calif. 

Portable cable s«ager can handle ball- 
end terminals such as AN 665 up to 
flj-in. cable size and slcctc-hpc ter- 
minals through i in. Tool neighs about 



12 lb. and operates on 90 lb. of air 
pressure.— Aircraft Tools, Inc., 9050 
Bellanca Ate.. Los .\ngcles -15. Calif. 


Miniatiite power-type s'ollage tefeteucc 
IS designed to replace chemical cells 
and \’R tubes. Line voltage variations 
are 55-155 v. Units measure 3Ax5i‘.x-t; 
in. They draw 25 v.a. from a 400-cyclc 
source and are available in output volt- 
ages up to 20 v. d.c. and in output 
currents up to 1,000 ni.a.— Timely In- 
struments Ar Controls Corn.. 16-15 W. 
155th St., Gardena, Cali/. 

DPE, raek-and-panel t\pe connector is 
made up of -10 contacts and is narrow 
for crowded installations. I'lashovcr is 
rated at 1.700 v.. 60 cps.. a.c. rms at sea 
level. Weight of the mated connector 
is 0.5S1 lb. Complete nonicndaturc: 
DPE-fO-5-tP for tile plug with pins 
and DPE-50-55S for the mating socket 
side.-Cannon Electric Co., 5209 Hum- 
boldt St., Los .Angeles 51. Calif. 

V-lock vibration-resistant Teennts in- 
corporate A'-type notch with circumfer- 
ence of the barrel compressed inwardlv 
towards the axis to fonn a permanent 
set- Item is a one-piece, self-contained 
unit: may also be used as a stop nut.— 
Carr Fastener Co.. Division of United- 
Carr Fastener Corp.. Cambridge -12, 
Afass. 

Series D precision force indicators h:wc 
capacities of 50, 75, 100, 150 and 200 
lb., capable of measuring all forces up 
to their maximum capacities with ac- 
curacies of i lb. for 50 lb. model, i lb. 
for 75 and 100 lb. models, 1 lb. for 150 
and 200 lb- models- Indisidiially cali- 
brated. direct-reading dials have 100 
divisions.— Engineering Dept., Hunter 
Spring Co., Lansdalc. Pa. 
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DESIGN ENGINEERS 
TOOL ENGINEERS 
CHEMICAL PROCESS 
ENGINEERS 
STRESS ENGINEERS 
WEIGHT ENGINEERS 


THE WORLD’S LARGEST 
PRODUCER 

OF READY-TO-INSTALL 



FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE IN 

SAN DIEGO, CALIFORNIA 



LOFTSMEN 
TOOL PLANNERS 
TOOL DESIGNERS 




J. 1 . Hobel, Indtislriol Re/ofions Atonoger 

Rohr Aircrot) Corporolion 

Givlo Vislo, Californio, D£PT.2<52 



...about the Only 
V.H.ECommunications 
Receiver 





WHAT'S NEW 



Frecisiofv... 


REFLECTED IN EVERY PART 



Preo/s/of> Proefucts 


Telling the Market 

Smiiin;iE\ of iiii experiment detennin- 
mg convective Iieat traiisfei on a super- 
sonic aitfraiirc through use of u \’-2 
rocket m flight. Bulletin 55SD^, Gen- 
eral Electric Co.. Special Defense Proj- 
ects Department. 2900 Campbell Ar c., 
Schenectady 6, N. V. . . . Tweh c tvpcs 
of batteries for all categories of military 
and civil aircraft, eight-page catalog 
Porm 5775, pimchcd for binder inser- 
tion, Electric Storage Batlcrv Co., Box 
S109, Philadelphia 1. Pa. ' 


Bendix low-range fuel flow meter for 
light twin-engine planes, illustrated bro- 
chure. Ains ork Corp., \iillvillc, N. [. . . . 
Liqiiidometer capacilor-b]>c fuel gaging 
systems. Bulletin >46. Liquidometer 
Corp.. Dept. S. Skillman Aso. &- >6th 
St., Long Island City 1. N. V. . . . 
Electrolytic shaping of Iioncyconib 
stroehrres to produce clean, sharp cell 
edges for optimum skin bonding. Bulle- 
tin 156, .Anocut Engineering Co.. 651 
W. Washington St.. Chicago 6, III. 

Model 500 16-min. highspeed motion 
l>icturc camera for research and test re- 
cording, catalog. Traid Corp., Sherman 
Oaks, Calif. . . . Unipuneh two-piece 



SOUTHWEST AIRMOIIVE CO. . lOVE riBLD . DALLAS, TEXAS 
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perforating units for press and press 
brake setups, catalog. Punch Products 
Carp., 3800 Highland Ave., Niagara 
E'aUs, N. y. . . . Background informa- 
tion on titanium and company produc- 
tion facilities, in the Story of Titanium, 
Mallory-Sharon Titanium Corp., Niles, 
Ohio. 

Availabihtv and cost of aircraft and 
crevvs for flight tes-tiiig new aviation 
products, brochure. Equipment Flight 
Test Division. Meteor Air Transport, 
Teterboro Airport, Teterboro, N. J. . . . 
A design for non-sticking plug and ring 
gages and locators. Bulletin 455, price 
45 cents. University of Illinois Engi- 
neering Experiment Station. Urbana, 
111 . 

Facilities for producing AN and 
special hose and cable assemblies in ad- 
dition to hardware m.nchining to speci- 
fication are described in publication 
available from Durham Aircraft Service, 
Inc., 56-15 Northern Boulei’ard, Wood- 
sidc 77. N, Y. . . . Air, Sea Survival 
Equipment, 56-page catalog and in- 
struction manual; write on letterhead 
to Switlik Parachute Co., 1325 E. State 
St., Trenton, N. J, . . . Explosive valve 
line. Catalog 550TXV, Conax Corp., 
F.xplosiie Products Division, Buffalo 21, 
N, Y, 

Publications Received 

• General Billy Mitchell, Champion of 
Air Defense-by Roger Burlingame— 
Pub. by Signet Books, New .American 
Library. 501 Madison Ave., New York 
22, N. Y. 10 plates, (reprint of original 
hatdcoi er edition pub. by McGraw-Hill 
Book Co.) 

A biography of General Mitchell. 

• Man and the Winds— by E. .Aubert 
dc la Rue, translated by Madge E. 
Thompson— Pub. by Philosophical Li- 
brary. 15 E, 40th Street. New York 
16. 'N. Y. 12 plates. $6.00. 

The winds as they affect different 
spheres of human activitv. Includes 
one chapter on “The Wind and 
Ai’iiition." 

• Aircraft Badges and Markiugs-by 
Harold B. Pereira, with a foreword bv 
Lord Douglas of Kirtleside— Pub. bv 
John de Graff, Inc., 64 W. 23rd St., 
New York 10. N. Y. $1.50. 

A pocket-sized book, containing 
colored reproductions of national mark- 
ings, fin flashes, and world-wide airline 
badges. 

• Solid Propellant Rockets, an Intro- 
ductory Handbook— bv Alfred J. Zaeh- 
ringcr, B. Sc.— Pub. by and available 
only through American Rocket Co., 
Box 1112, Wyandotte, Mich. 

A general introduction to the field 
of solid propellant rockets. 
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AIR TRANSPORT 

Delta Favored for N.Y.-Florida Route 


CAB examiner picks carrier lo compete with Eastern, 
INational; recommends route changes, investigation. 

By Craig Lewis 

WasliiuEton— Ucitii Ait Lint'S lias 


bftn dioseii to compete with Eastern 
Air Lines and National Aitiincs for 
ItafEc bctwcx'ii the Northeast and Flor- 
ida bv Civil Aeronautics Board Ex- 
aminer 'I'tiomas L. Wtenn in his report 
on the New York-l'lorida case. 

W'tcnii’s report brings lire proceed- 
ing— the fourth in a recent series of 
major route cascs-into its final phase. 
He found ample evidence of the need 
for a third carrier on the East Coast 
route, and found Delta the most logical 
candidate. 

The report also rceommends route 
adjustments for five other carriers (see 
box, p. 97) which would stiffen compe- 
tition all along the East Coast and espe- 
cially in the area between \^’ashington 
and Boston. 

Examiner's Reasoning 

Wrenn turned down the application 
of Northeast Airlines, a leading con- 
tender for the N. Y.-Miami route, and 
siiggestal that a C.AB imc.stigation of 
tlie control relationship between North- 
e.ist and the Atlas Coqioration might 
he in the public interest. 

Calling tile East Coast route the fore- 
most air travel route in the countrs', 
Wrenn found sufficient traffic and pros- 
pects for growth to support competition 
from a third airline, lie credited East- 
ern and National with doing an excel- 
lent job of promoting and scniiic the 
route, but pointed out that tlic Board 
has provided three or more carriers for 
scri'ice on much smaller routes. 

\N'renn found that Eastern’s position 
is strong enough to stand competition 
from a third carrier. National’s substan- 
tial dependence on the route is a greater 
consideration, but Wreiin concluded 
tliat traffic is heavy enough to enable 
National to survive new competition. 

'I'he examiner criticised botli Eastern 
and National for neglecting other |>oteD- 
tially Incratiie mutes in their intense 
competition for N. Y.-Mianii traffic. In 
recommending added competition, he 
found that one more airline would be 
enough on the route now. 

Delta Air Lines is the most logical 
choice for the route for a number of 
reasons. Wrenn said. He pointed out 
tliat Delta already serves nearly all of 
the cities involved and needs only a 
short gap filled to complete the route. 


while certification of any other carrier 
would require an extension of at least 
TOO miles into new- territory , 

'I’he fact that Delta proposes to oper- 
ate DC-7s on the route and has ordered 
turbojet equipment is another point in 
its favor, \\'renn said. He said Delta’s 
equipment will be very similar to that 
operated by Eastern and National on 
the highly competitive route. 

Another reason for choosing Delta 
was that, in the examiner’s view-. Delta 
offers less diversionary effect on Na- 
tional than Capital Airlines and Pan 
American World Ainvays, other major 
contenders for the route. 

When Delta presented its side in the 
N. Y,-FIorida case hearings last sum- 
mer. it estimated that 1956 trafEc would 
be about 1.8 billion passenger-miles. 
Delta figured it would get about 26% 
of the market if it operated between 
N, Y. and Florida this year. 

Investment in new aircraft and facili- 
ties necessary to operate the route was 
tstim.itcd last summer at 528,471,750. 
Delta thought 22 new aircraft would be 
needed, including nine Convair 540s, 
eight DC-6s and E\e DC-7s. 
National's Changes 

Route adjustments recommended for 
National would extend its Miami-New 
York route to Boston and allosv it to 
operate shuttle sen'ice in the markets 
berisecn Washington. New York and 
Boston. 

Tire extension of National to Boston 
Is favored by Wrenn as a means of sup- 
plying Boston svith a competitis-c sets ice 
to Florida and its first single carrier 
service to Norfolk. The same sers'ices 
would be available to Providence and 
Hartford/Springficld. 

Service to Norfolk would be further 
impros'cd with the rcmosal of restric- 
tions against National's serving \' ash- 
ington or Baltimore and Norfolk on the 
same flight. Wrenn would restrict Na- 
tional from sea'ing Richmond and Nor- 
folk on the same flight, in order to 
protect Piedmont .Airlines in that 
market. 

Wrenn also recommends remosal of 
a restriction wliich says that National 
fliglits .serving Richmond. Washington 
or Baltimore must nriginate or terminate 
at Charlotte or a point to the south. 
The effect of lifting this restriction 
would be to allow National to operate 
tum-around service on New York-Wash- 



ington and New Y'ork-Boston routes, 
both of which are among the fisc lead- 
ing air trascl markets in the nation. 

Removal of a third restriction would 
allow National to carry local passengers 
betsveen Philadelphia' and New York. 
Wrenn also recommends making Na- 
tional’s authoritv to sersc Ncss-port 
Ncws-IIanipton-Warwick permanent. 
Eastern's Service 
Eastern .Air Lines was not favored 
for any new routes, but Wrenn recom- 
mended lifting three restrictions on 
Eastern’s operations, which would al- 
low it to improve services. 

\^'^enn thinks Eastern’s New Eng- 
land restriction should be lifted so that 
the carrier can operate locally between 
New York and Boston. Under tlic 
current restriction. Eastern can serve 
Boston only on fliglits originating or 
tenninating south of Richmond or west 
of Charlc.ston. \5’. \’a. 

Rcincnal of another long-haul re- 
striction would allow Eastern to operate 
turii-around scn ice bcriseeii Tampa and 
.Miami instead of having to serve the 
points on flights to or from Atlanta 
or Binninghiini. 

Service to Tampa would also be im- 
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pro'cd if tlic CAB acccplcd M’rcnn's 
recommendation that Eastern’s routes 
be changed so it tan fly helweeii 
I'ainpa and Waslhngton and otlicr 
northern points without stopping at 
Atlanhi. 

Capital, United, TWA 

'I'he ex.iniiner favors a change in 
Capital Airlines' routes so the airline 
would liavc a direct Norfolk/Ncw- 
port Nesvs-W’ashingtun-Baltiinore-Pliil- 
adeiphia-Ness' York route. Tliis would 
allow Capibil to provide the Norfolk 
area with a competitive direct service 
to Pliiladciphia or New York. 

llic short route extensions recom- 
mended for United Air Lines and Frans 
World Aitline would close gaps be- 
tween the eastern terminals of the car- 
riers' transcontinental routes. .All the 
new route segments would be subject 
to long-haul restrictions, precluding 
shuttle service by either carrier in the 
new markets between Washington and 
Boston, 

The extensions W'tcnn favors for 
I'W.A and United would allow them 
to serve more than one major eastern 
terminal on flights to the W'est. Serv- 
ice to Boston and M’ashington could 
be improved if New Y’ork could be 
served on the same flight, since the 
New York market could provide sup- 
port for new services at other eastern 

Wtenn found various reasuns fur re- 
jecting the application of the otliet 
three major contenders for the N. Y.- 
I lorida route— Pan American. Nnrtli- 
cxist and Capital. 

Pars American Rejected 

Wrenn found tliat certification of 
Pan .American for the domestic route 
would liave a serious effect on National, 
since National catties a substantia] 
amount of traffic to the North wliich 
Pan .American brings to Miami. Coun- 
tering Pan American’s argument that it 
should have direct access to major 
U-S. traffic markets for its Latin 
.American services, Wrenu pointed out 
that two interchanges now provide di- 
rect service to New York via Miami, 
.ind he questioned the propriety of ex- 
tending Pan American's inteniation.il 
routes in a case involving purely domes- 

The examiner rejected Northeast as 
3 competitor on the East Coast route 
because he doesn't think N'ortlieast 
would be strong cnougli to compete 
effectively. He pointed to Northeast's 
proposal to use DC-6Bs and it.s failure 
til develop into a strong contender in 
the New York-Boston market as indica- 
tions that the New England airline 
probably wouldn't be able to meet the 
very stiff competitive requirements of 
the N.Y.-Florida market. 

AA'renn also questioned the relation- 



.ship Ijctweeii Nortlieast and the Atlas 
Corn., which controls Northeast. "The 
public interest is not served by the 
issiuiicc of route certificates where, as 
vct'iiis eertain here, the certificate will 
be a v|jawn of speculative capital," 

11c Mi^ested an imestig.ition of 
the relationships between the airline. 
.Ul.is and various other org.mi/ations. 

Capita! is not favored for the route 
becjnvc M’renn thinks its certification 
would result in greater diversion from 
National than would certification of 
ITelta. Wrenn also questioned the 



capabilities of Capital's Viscount trans- 
port on the long-haul N.Y.-Horitla 
route, compared with the faster, longer 
lange DC-7. 

Wrenn also tunied down applica- 
tions for tlic East Coast route filed by 
North .American .Airlines. Resort Air- 
lines and Riddle .Airlines. 

Northwest Orders 
New Univac System 

Northwest Orient Airlines last week 
ordered a reservation control system 
from tlic Remington Rand Univac Di- 
vision of Sperrv-fend Corp. 

'Hie airline plans to install the sys- 
tem in a headquarters oijcrational base 
scheduled for early construction at Min- 

Northwest is the first customer for 
tlic Univac Airlines Reservations sys- 
tem. Five airlines arc using, or have 
ordered, "dafamarion" devices inaiui- 
fjctuted by the Teleregister Corp. (AW 
Mar. 19, p. 65) for reservation opcr.i- 

Tlie new system viill combine a 
ccntr.illv located master unit linked to 
small "^ent” sets at rcsen-ations and 
ticket offices. Northwest plans to even- 
luallv use the svstem tliroughout its 

Besides controlling reservations, tlic 
Univac computer unit will be used by 
Northwest mr n number of other air- 
line chores, including tlie production 
of many kinds of sales information. 
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necessity for the utmost in control 
produce forces in any direction 
whicli are simulated in \Vesteni Gear 
centrifuges in excess of 100 times the 
normal weight of the part. Studies 
of the reaction to shock loadings are 
duplicated in our laboratory by im- 
pact tests often running in excess of 
200 G’s. 

The effects of wind, sand, dust, 
rain, sunshine, snow, heat, cold, 
\ibration, impact, chemicals, lubri- 
casits and materials must be evalu- 
ated while constantly striving to 
increase load cariying ability, ser\'- 
iceability and reliability of products. 
Extensive testing is required to 
assure that no possible condition 
has been overlooked which mav 
cause a malfuncHon. An example of 
a test stand setup to check the oper- 
ational characteristics for testing 
linear actuators is shown at upper 
left. The interrelation of magnet- 
ism. electricity, gravity, vibrations, 
forces, materials and chemicals 
under environmental conditions 
often poses the necessity of multi- 
tudes of carefully controlled, pre- 
ciselv measured tests. 

IN'estem Gear engineering recog- 
nizes these very necessary elements. 
Therefore, in our block-long testing 
laboratory the most modem equip- 
ment is provided to prove design 
concepts. Thus metieiilous attention 
to perfection has made Western Gear 
the leader in the field of aircraft 
gearing and systems design. Whv not 
let us assist you in your next power 
transmission problem? Western 
Gear Corporation, General Offices. 
P.O. Box 182, Lynwood, California. 


RESEARCH and DEVELOPMENT 


The Role of Modern Test Facilities in 


by John Morris 

Mimager of Eiigiiieerlng, tVesfern Gear Corporation 


Modern aircraft, whether it be piloted or electronically guided, requires 
jnecliauical devices of utmost reliability. No longer can the designer 
depend entirely upon e.xperience but must have available extensive 
equipment capable of producing the environments and loading condi- 
tions which will check the newly designed parts to the conditions 
encouiiteved on its assigned mission. 


This cn\'iionmviital test equip- 
ment must be operated by experi- 
enced personnel under the guidance 
of engineers capable of correlating 
and analyzing test results and their 
actual relation to final installations 
before a suitable product can l)o 
designed, produced, and proven. 
Mother Nature in her unlimited 
weather hihorator\' produces ex- 
treme \’ariations of the elements in 
almost incalculable eumbinatiuns. 
Tile laboratory mu-st endeai or to 
precisely duplicate conditions. Alti- 
tude chambers at Western Gear Cor- 
poration (as -'ihown in the photo at 
lower right) can c-arry the lest part 
to the extremes of altitude beyond 
the reaches of piloted Hight up to 
and in excess of 90.(XM) ft. Temper- 
atures must he duplicated far below 
those normally encountered by 
present day military craft, Test.shas e 
been run at Western Gear as low as 
-800" F. 


The salt spray of the sea and the 
steaming humiditv of the jungle as 
well as the wind and dust of the 
desert are being duplicated daily in 
our block-long test lahoratorv. The 
tremendous speeds as well as the 


Convair Jet Has Transcontinental Potential 


By Ricliard Sweeney 

San CHego, Calif.-Com ait’s medium- 
nmge Model 22 jet transport, the Sky- 
lark 600, Mill have a guaranteed 
maximum landiii| roll of 5,000 ft. and. 
as an unplanned Tionu.s feature, w ill be 
capable of nonstop flights between 
New York and Los Angelcs. 

Convair has not vet received written 
-Mr Force permission to use the Genera! 
Electric f79 turbojet engine, four of 
w hich power the 580 mph- cruise-speed 
Skilark, but lerba! approval has been 
given bv USAI' iifficials for the Skvlark. 
The J79 will have 10,000 lb. drs- static 
thru.st. (I'or earlier Convair jet design, 
sec ,W Aug. 22, p, 17.) 

Other details of the Skylark, which 
hjic turned the airlines' present new 
equipment picture into a kaleidoscope 
t of uncertaiah': 

• A 2,000 sq.-ft. wing area, basis of the 


new transport's landing toll guarantee. 

• Landing roll guarantee docs not in- 
clude use of thrust rciersers or boun- 
dary layer control. 

• Although billed as a medium-range 
(1.500-2,000 mi), transport, the size 
of the Skylark’s low- wing vields suffi- 
cient fuel-tankage space for the east-to- 
w-cst transcontinental flight. 

• \' ing loading will be 70-to-S0 lb. 
pet sq. ft. 

• Brcak-eicn distance is said to be 300 
ini. but probably will be nearer 250 mi. 
after final design changes. 

• Break-even load factor (passengers, 
mail, cargo) will be 65% of aircraft's 
capacity. 

• Takeoff distance (to cleat a 50-ft. 
object) will be 6,700 ft. at maximum 
gross takeoff weiglit of 170.000 lb. for 
transcontinciita! nonstop fliglits. Me- 
diuni-nmge flight gross takeoff w-eight 
is predicted at about 152,000 lb. 


• Landing roll stays at 5.000 ft. until 
past the 1,750 mi. point when takeoff 
is at maximum gross weight. 

Hughes Has First Choice 

Howard Hughes is understood to 
have first cliancc at the Skylark 600. 
The transport has not as set been 
presented to airlines whicIi aiteadv lia\ e 
ordered turlioprops. 

United Air Lines also is interested 
in file mcdium-r.mgc transport, as is 
Delta Air Lines and Eastern, aithoiigli 
the latter already iias ordered turbo- 
prop Lockheed Elcctnis (AW Oct. 5. 
p. 95). 

Deliveries of the S3. 5 million each 
plane will start in 1960. The aircraft 
will carts- 80 first class or 99 coacli 
piissengcts and a crew that will con- 
sist of tsvo pilots, flight engineer and 
two stcsvardcsscs. 

Wing span will be IIS ft., 4 in.; 
length. US ft-. 5 in. The top of the 
vertical stabilizer will be 35 ft.. 2 in. 
above the ground. Fore and aft pas- 
SCTigcr entrances will be prosided- 

'Uic landing gear will base two 
svlicols on tlic nose gear and four on 
cacli main strut. Tiie latter will fullv 
retract into tlie wing's very tliick 


Douglas, Boeing Follow Suit 

News of the Convair jet was followed 
closely by proposals of similar planes 
by Boeing, Douglas and Lockheed. But 
these were built around the Pratt d- 
Whitney J52 engine. None of the three 
announced any detail.s of their proposed 

Other aspects of the Corn-air’s ap- 
pearance in the jet picture; 

• Airlines that have ordered -IjO-niph- 
tnrboprops for I960 wondered about 

competitors will be operating Convair 

• Tlic unexpected bonus of trans- 
continental capability put airlines tliat 
have not bought Douglas or Boeings 
into the position of being able to buy 
transcontinental jets tailor-made for 
sliort and medium-range operations in 
and out of present airports. 

• The 5,000-ft. guaranteed landing roll 
insured jet .service for many cities 
without tlieir haiing to spend large 
sums to expand airport mnw-av.s. 

• The Convair will be able to operate 
on many European routes where air- 
ports cannot be expanded to accom- 
modate the longer landing toll of 
Douglas and Boeing jets. 

• If Convair adds thrust reversers and 
bonndarv layer control, tlic plane's 
even greater capabilits will ag.nn up- 
set the transport applecart. 
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, ' attack carriers . . , 

airbases that move 700 miles in a single day 
Built for Nuclear Age mobility and speed, attack carriers 
give Your New Air Navy the hardest-hitting striking 
force afloat. From these flight decks fly advanced jet fighters like the 
Vought F7U-3 Cut/asj. most versatile carrier fighter now opera- 
tional with the fleet- 


Designed and built by Chance Vought, the Cutlass is twin-jet light- 
ning. Capable of handling a variety of jobs well, the Cutlass helps 
give Your New Air Navy the air strength necessary to maintain con- 
trol of the seas that cover 70 % of the world. It is another example of 
the new, forward-looking Air Navy weapons dedicated to America’s 
defense and to peace in our world. 


NAVAL AVIATORS CHALLENGE THE JET FRONTIER— tt-'riie NAVCAD. 

tVasUagloii 35, D.C.. or mil yoor neares! Naral Air Slolioo far ihe Air Navy story. 



too 


Airlines Report Big Increases 
In Traffic, Revenues for 1955 


Airline amuwl reports for 19i5 show 
substantial increases in traffic and rev- 
enues and imprcssisc gains in income. 

Reports from Eastern Air Lines, 
1 runs \\‘orld Airlines, Western Air 
Lines, Northeast Airlines, North Cen- 
tral .Airlines and Seaboard and AA'csteni 
.Airlines show that all but TWA had 
j substantial increase in net income for 


Eastern Air Lines 

Eastern’s revenues tohaied 5205,893, - 
076 last jear. compared with S169,- 
915.165 in 1954. Net income was 
S15.309.-t97, neatly double the 1934 
figure of 57,132,012. The 1955 income 
includes a profit of 53,542,791 from 
the sale of old equipment. 

During the vear. Eastern carried 
6.72S.257 passengers 5,695,517.468 
pjsscngcr-milcs. Ixrad factor was 
61. OS^. In 1954, the airline carried 
5.7S5.9S0 passengers and flew 3.142,- 
818.031 passcngcr-niilcs with a load fac- 
tor computed at 57.97%. 

freight earned totaled 50.016.20S 
pounds in 1955, and 31,016.481 pomui> 
of mail were flown last year. 

Trans World Airlines 

I'W .A carried 4.048.000 passengers 
list year compared witii 3,594.000 in 
the prerious sear. Passenger-miles 
totaled 5,502,951.000 in 1955 and 

5.212.629.000 in 1954. 

I'reiglit and express traffic svjs 41.- 

255.000 ton-miles and mail 25,677.000 
ton-miles last year. The 1955 passenger 
load factor svas 64.8% compared with 
67.4% in 1954. 

Total revenues were 5217.431.000, 
compared with 5205.671,000 for the 
preceding year, 

TW.A's profit dropped nearh' 50% 
from SIO.556.000 in 1954 to S5.407.- 
000 last year. 

The airline attributes this to a siz- 
able decline in mail rcsetnic, the loss of 
b\o Martin transports and costs in- 
solved in introduction of the Su|)cr-G 
Constellation. 

North Central Airlines 

Nortli Central reports record pas- 
senger revenues of 54,955,487 last vear. 
a sviljstantial increase o\’cr 1954 rrn'- 
cnucs of 55,351,782, A decline in 
mail rcscmie produced a smaller in- 
crease m total revenues, with 1955 
totaling 56,809,041 and 1954 revcnuc-s 
S5.824.042. Net profit for tlie vear 
was 5128,449 compared with 5111.707 
for the prc'ious scar. 'Ilic profit re- 
duced North Central’s deficit from 
5208,806 to 580,557. 


Nortii Central said it is now the 
leading local airline in terms of passen- 
gers, mail and express carried. Last 
year it flew- 430,445 passengers. 52% 
more than in the previous year. -Air 
mail volume was up 15% and air ex- 
press gained 53%. Surface mail traffic 
increased 18%, 

Western Air Lines 

W'estem’s total revenues increased 
from 524,480,779 in 1954 to 551,039.- 
523 last '-ear. Net income went from 
51.458,699 in 1954 to 51,981.685 in 
1955, 

Dis'idends paid during the year 
totaled 90 cents a share. 

W estern carried a million passengers 
for the first time last scar, with the 
1955 total rraching 1.D92.578. com- 
pared to 834.910 in 1954, Passenger- 
miles increased fcoin 402,255,000 in 

1954 to 514,677.000 last year. Tire 

1955 passenger load factor was 59.1%, 
compared with 55.7% in the presious 


Northeast Airlines 

Northeast increased traffic 11.7% to 
116.450.952 passenger-miles hist year. 
The srstem load factor was 59.22% in 
1955 and 55.91% in 1954. 

Northeast’s total res-cnucs were up 
from S9.45L204 in 1954 to 510,120,- 
500 in the jrast scar. 

Opcf.iting profit was 5148,587. doss n 
slightly from 5169.924 in 1954. North- 
east registered a gain of 5577,217 from 
sale of aircraft wmich increased its net 
profit after taxes to S379,93'7 for 1955, 
compared ss-ith 5158,112 for the previ- 

The airline attributes tlic drop in 
operating profit to a reduction of more 
than 5250,000 in snbsidv. During the 
year credit arrangements were made to 
eos er payments on a fleet of 10 DC-6B 
transports ordered from Douglas air- 
craft in lanuary. 1955. 

Seaboard & Western 

Seaboard and W'estern, whicli will 
start operations ns a scheduled carrier 
this month, flew 15,528,000 cargo tnn- 
miles in 1955-27% more than the 
carrier flew in 1954. 

Operating res-enues were 518.479.- 
768, ncath- triple the 1954 res-enues of 
56,466.143, 

Last year the airline’s revenue in- 
cluded S5.689.974 from freight and 
512.789.794 from other sources. Net 
income was 51.967.569 compared with 
a loss of 5564.755 in tlic prerious year 
of operation. 

Seaboard attributes its increased 


camiii| power largely to the clficienty 
of its fleet of foot Super Constcll.itions 
wliicli operated for the first full vear 
in 1955. 

'Hie cargo airline has ordered six 
more Super Constellations for dclisery 
in 1956 and 1957- 

S500 Million Tax Aid 
Granted to Airlines 

Washington— Aircraft expansion goals 
for rapid tax write-off have been filled 
with tlic appros-al of 5500 million in 
rapid amortization certificates by the 
Office of Defense Mobilization- Tiie 
certificates include 152 turboprop air- 
craft, but none of the turbojet trans- 
ports ordered were on tlic list. 

The certificates approved by ODM 
now eoser a total of 900 aircraft- 'llic 
original goal of 600 aircraft was ex- 
tended 500 units last fall, and the exten- 
sion now is filled. 

In a separate action, the ODM re- 
opOTcd the expansion goal for airport fa- 

Applications received before Sept. 30. 
1955 will now be considered for tax 
certificates. 

W'hcn the 600 aircraft expansion goal 
was filled, industrv groups asked the 
ODM to extend it (AW Aug. 29, 1955, 

p. 121. 

Defense .Air Transportation .Adniin- 
istration. the agency which advises 
ODM on air transport m.itters, also 
recommended that the goal be ex- 
tended. with an open-end limit. ODM 
fiiialh- decided on the 500 unit expan- 

•Applications were processed in turn 
as they were filed, and the added 500 
aircraft lia\e been approved for rapid 
amortization. If turbojet transports ate 
to liave the benefits of rapid amortiza- 
tion, the goal will have to be extended 

D.AT.A currently is preparing a rec- 
ommendation for ODM. 

Terms of the certificates allow the 
airlines to write off 80% of the aircraft 
salue in five vears instead of the usual 
sexen. Included in the approvals were; 

• Capital Airlines: S64.175.000 for 60 
Viscounts. 

• Delta Air Lines; 524,750.000 for 11 
DC-7s. 

• F-aslcm Ait Lines; 5202.662,355 for 
37 Lockheed Elcctras, 28 DC-7Bs and 
10 Super-C Constellations. Three of 
Eastern's order of 40 Electras were ex- 
cluded when the goal was filled. 

• United Air Lines: SSI, 394.975 for 7 
DC-6I5S and 19 DC-7s. 

• American Airlines: 5107.388.689 for 
35 Elcctras, 9 DC-7s and 12 DC-6Bs. 

• Northwest Airlines: 544,064,410 for 
10 DC-6BS and 8 DC-7Cs. 

• Wc-stem Air Lines: 515.500,000 for 
12 DC-6BS. 
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From 3 to 20 times 

the usual plotting area 



. . . combined with considerably simplified operation 



Direct plotting on the face of a 22-inch 
indicator is now possible through the use of 
our AN(SPA-23 (XN-1) indicator. 
Developed for the Navy Department, this 
indicator uses a 22-inch flat-faced (250-inch 
radius) cathode ray tube permitting 
paraliax-free observation and plotting. 
Through its size, several operators 
may be accommodated. 

Incorporating a high degree of flexibility, 
ranges from 4 to 300 miles are provided and 
input repetition rates of 60 to 3000 PPS 
are accepted. All contents have been 
“human-engineered” for operator 
convenience and minimum fatigue. 
Designed for maximum reliability and ease 
of maintenance, the unit may be completely 
serviced from the front with all components 
readily accessible and replaceable. 

This indicator is but one of the 
many products designed and developed 
by Stromberg-Carlson for the 
defense of our country. 

In military or civilian products of the 
highest order — there is nothing finer 
than a Stromberg-Carlson. 


SC STROMBERG-CARLSON COMPANY 

Oanaral OniCM at ROCHKSTSR 3. N. Y. 




APRIL AIR TRANSPORT 
Facts and Figures 

(PUailSHED BY THE AtR TRANSPORT ASSOCIATION) 


AVIATION WEEK has been offidolly designated to resume the publication of "Air Transport 
Facts and Figures," published by the Air Transport Association. This 
editoriol feature will appear in our April 23rd issue and will provide on im- 
pressive picture of the tremendous progress achieved by the carriers during 
the past year. A.T.A. is to be congratulated on making this vitally important 
editorial feature again available to AVIATION WEEK, thus insuring a vastly 
expanded audience and a world-wide impact. 


AVIATION WEEK overage net paid ABC circulation June-December, 1 955; 
54 / 548 . Paid circulation of current issues; 57 / 300 . Recent readership re- 
search by Advertising Research Foundation shows 1 .4 readers for every 
subscriber copy of AVIATION WEEK (readership determined by personal 
interview using strict recognition test). Current print order 60/670 copies. 


Your advertising message scheduled for the April 23, 
1956 issue will be timed to gain moximum oHention 
from all those interested in the Air Transport Indus-, 
try. Regular advertising rotes will apply. 


Aviation 

Week 

A McCRAW-HILL PUBLICATION fil # 


330 West 42nd Street, New York 36, N. Y. 




IN COMMERCIAL AIRLINERS... 

it takes a lot more today 



OH/virxi 


lELT COMPAMV 




DESIGNERS 

for MISSII.K SYSTKMS 


■ New activUies at Lockheed Missile Systems 
Division have created positions for Designers 
capable of performing creative basic layout 
and design of structural, mechanical, 
electro-mechanical and electronic packaging 
of missile assemblies and components. 

■ Those who will qualify will cope with new 
problems in a field of scientific endeavor that 
grows daily in complexity. A knowledge 

of new materials, finishes, specifications and 
experience on small precision devices will 
prove helpful in meeting the challenge 
of Missile Systems research and development. 

Those possessing a high order of ability applicable 
to these areas of endeavor are invited to write; 


Designers are not limited to 
specific functions under Missile 
Systems Division's philosophy 
of operation. Diversified 
assignments provide stimulating 
challenge, enable Designers 
to acquire the broadest possible 
background in the field of 
missile systems design. For 
example: it is not uocommoa 
for a Missile Systems Designer 
to work on diverse problems 
in structures, controls, 
hydraulics, pneumatics, electro- 
mechanical packaging, fuel 
systems and other fields within 
the span of a few months. 


( M I S SI E 10 


DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION 


Airline Execulives Report Pay, 
Bonuses, Compensation for 1955 


Washington— Officers a|id directors 
of scheduled airlines filed the fol- 
lowiii| reports with the Civil .\croiiau- 
tics Board on salaries, bonuses and 
indirect compensation for 1955. 



John W. Crosn, director, no nnlnrj" "no 





CAB Orders 


Iktar. 22-28) 

C.R.ANTFD; 

Flying Tiger Line escmphuiis to |)crfurn) 
tiansatlantic charter flights piiisiianf to cun- 
tracts with United Singers of Philadelphia. 
Student .A.ssn. of the Uniiertilv of Wivetm- 
sin and the Undergraduate Cnuncil of 
Priiieeton Univeisity. 

Rirldic Airlines an eyemption tu leave. 
«ith an option to purchase, one C-46 air- 
craft from .American ,\ir Export and Import 
Cn. for IS months. 

Leave to intervene in the Lima-Detroil 
Service Case to Toledo and the Toledo 
Chamber of Commerce; Detroit and the 
Detroit Brrard of Commerce. 

Riddle Airlines an exemption to lease and 
purchase one C -46 aircraft from Miami .Air- 
craft and Engine Sales, Inc. 

Transneean Air Lines' petition for sepa- 
rate consideration of its acquisition r>f con- 
trol of Air Jordan Co,. Lt3. 

Colonial .Airlines an extension of its ex- 
emption arrthority to serve Philadclphia- 
Camden oit flights between Syracuse and 
Washington providing no local traffic is 
carried between Washington and Philadcl- 
ptiia-Camdcn, uirtil the cffectir-c date of 
the merger with Eastern Air Lines. 

Flying Tiger Line ait exemption to per- 
fornr charter flights during May and June. 
19i6. from Munich, Athens, Brussels. Lon- 
don or llambn^ to New York pnrsnant to 

mittcc for European Nfigiation. 

Riddle Airlines an exemption to cany sur- 
face mail to newly anthoriacd points on its 
domestic Route 120. 

APPROA’ED: 

.Agrecnicnls involvin| Trans World .Air- 
lines. Braniff .Airways and varimts other car- 
riers relating to intercarricr arTangcirtents. 

Agreement between vorions carriers 
adopted by the international .Air Transourt 
.Assn, relating to Vorth .Atlantic specific 
commoditv rates. 

Agreement between sarioiis carriers 
adopted bs' the International .Air Transoort 
•Assn, relating to an increase in the first 
class and tourist fiarcs between Bombay/ 
Karachi and .Aden/N'airobi. 

.Agreements involving Northwest .Airlines. 
Delta .Air Lines and s-arious other canicn 

ORDEREDr 


ulielliec a teiiiponiry local s 
should be aolhorizcd for Portvr 
iK-twecn Cincinnati and Columbus and, if 
so, which carrier should operate it. 

Cnnsolidatioii with the Great Lakes- 
Soiillieast Case of National Airlines’ amend- 
mcnl 4 to its application. l*!ve to inter- 
sx'iie ssas granted to Sarasota Manatee .Air- 
port Aothority, the Sarasota Chamber of 
Commerce and the Chamber of Commerce 
of Bradenton, Fia. Petitions for recon- 
sideration of the consolidation filed by Delta 
.Air Lines. Nashville and Nashville Cbambct 
of Commerce ssere denied. 

Applications consolidated into the Puerto 
Rico Service Case filed by Capital .Airlines, 
Caribhcan-.Allantic .Airlines, Delta .Air Lines, 
Eastern Air Lines. National .Airlines, Pan 
.American World .Airvsays, Riddle .Airlines, 
Trans Caribbean Airnays, United Slates 
Overseas Airlines and the Commonwealth 
of Puerto Rico. 

Riddle .Airlines’ and Trans Caribbean Air- 
ssavs’ applications consolidated with the 
ptoceeding involving the application ol 
Pan American AA'orld .Airways for a route 
between San (am, P. R., and points in 
Europe. I'jstcm .Air Lines. Trans World 
•Airlines and the Postmaster General were 
granted lease In intervene in the case. 
DISMISSED; 

.Aiiierieuii .Airlines’ complaint against 
n’rans AA'orld .Airlines' combination first 
class-tourist sersiee .wd the C.AB investi- 
gation of the service, since .American has 
ssillidravsn its complaint and provisions 
have heenme effective which make a clear 
distinction hehsecn the first class and 

Midct .Aviation Corp.'s application to 
he designated an air taxi operator, since the 

ciiHiig the application. 

Investigation of the rclatinnship of rates 
for varying weight breaks instituted pur- 
siuint to complaints of Schlagc Lock Co., 
Enterprise Engine and Machinery Co. and 
.Airborne Flower and Freight Traffic, Inc., 
since the complainants arc found not ready 
to participate actively in the insxstigation 
al this time. 

Berth charge investigation, since lATA 
Iras instituted n imifntm berth charge. 


DENIED; 

Delta -Airlines* and Transportes .Aerlos 
Nacioiiales’ petitions for reconsideration of 
the C.AB mder instituting an investigation 
of whether I.AT.A resolutions restrict inter- 
line agtccmcnis between I.AT.A airlines and 

Petition for reconsideration filed in the 
reopened Bonanza Renewal Case by Bo- 
nanza .Ait Lines, and motions filed by 
Bonanza, Southwest .Airways. City of Fresno, 
City of Sacramento and City of Stockton. 

r^orth Central .Airlines’ petition for re* 
consideration of C.AB action in the Lima- 
Detroit Service Case. 

Slick .Airways' motion to sever from the 
investigation of minimum rates for air 
freight forwarders the issue of whether air 
faight forwarders should be brought under 
the present minimum rate order. 

-Application of Monroe and AVest Mon- 
roe, Ira., for exemption authority to permit 
Southern .Airssays to operate between Mon- 
roe and Houston via Like Charles and 
Alexandra, 
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EMPLOYMENT OPPORTUNITIES 
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LOCKHEED 
Aircraft Corporation 
Georgia Division 



EMPLOYMENT OPPORTUNITIES 


engineers 

ANNOUNCING 

EXPANSION 



SECTION of 


A 

General Electric’s 


1 

Aircraft 


A 

Gas 

r 

1 

Turbine 

L 

A 

no\/olnnmon+ 

A 


plants for supersonic missiles and aircraft have 
led to accelerated design and development 
activities in this field. Our huge satellite program 
is now tinder way. Engineers who wish to 
contribute to advances in propulsion will be 
interested in the following openings created 
by expansion at GE. 

ROCKETS 

• Design and develop vocket engine valves, seals and 
piping. Establish and maintain standards and 
instructions for their manufacture, test, 
installation and operation. 

• Design, develop, construct and test rocket engine 
seals and piping. Prepare standards and 
instructions for their manufacture, test and use. 

• Assemble and test rocket engines from their 
functional components. Design and 
develop supporting members needed to 
mount engine components. 

• Design, develop, construct and test 
propellant pumps. 

• Design, develop, construct and test turbines. 
Conduct performance analysis. 

• Create advanced inlet designs for high 
perfomance rockets; provide data on 
aerodynamic design and performance of such 
inlets, and conduct theoretical and experimental 
investigations of designs created. 

You’ll be working toith top men iw the field, 
in smaJl groups which stimulate exchange of ideas. 
Here, your talents can be easily recognized and 
rewarded. Educational assistance programs and 


Openings in both 

MALTA, N eW YORI' 


general 0 ELECTRIC 
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Not long ago this long-needed, lightweight escape cap- 
sule for jet aircraft was merely an idea in the mind of 



And many of them make the grade, as (he record will 
show. Both in peace and in war, our engineers have 
turned their ideas into significant accomplishments that 
Ircnefit nearly every aircraft in our skies. Airships, 


missiles, electronic guidance and computing equipment, 
structural materials, plastics— the list is long and broad. 
And it’s still growing. 

This continued growth and diversification demand that 
our engineering staffs be expanded both at Akron, Ohio, 
and Litchfield Park, Arizona. Opportunities are unlim- 
ited for creative engineers in all specialties. So, if you 



able at nearby colleges. 


For further information on your career opportunities at 
Goodyear Aircraft, write: 

Mr. C. G. Jones, Personnel Department, Goodyear 
Aircraft Corporation, Akron 15, Ohio, 


They're doing big things at 

GOODYEAR AIRCRAFT 

THE TEAM TO TEAM WITH <D AERONAUTICS 
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EMPLOYMENT OPPORTUNITIES 


LIVE in Southern Ce/Ufoniia! 

GAS TURBINE 
ENGINEERS 

Outstanding openings now 
for (jnaUfied 

DESIGN ENGIWEERS 
EXPERIMENTAL ENGINEERS 
PROJECT ENGINEERS 

for development projects 

eiiid 

for production projects 



SOLAR 

AIRCRAFT COMPA 
SAN DIEGO 12, CALIFORNIA 



f ^ 

An engineer 
worth up to 
^15,000 will 
welcome this 
opportunity 
to progress 


SYSTEMS 

ENGINEER- 

perform complex 



V 


EMPLOYMENT OPPORTUNITIES 



CHALLENGING 

OPPORTUNITIES 


IN • Avionics • Inertial Systems 

• Computers • Missile Guidance 

• Jet Engine Fuel Controls 


WITH 0 THE ELECTRONICS DIVISION OF 


ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 

The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM's long-standing policy of decentral- 
ization creates individual opportunity and recognition. 



>s lull locts oboul your ed 


on, work background, etc 
wiih th® fullesi confidence 


THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 

MILWAUKEE 2, WIS. FLINT 2, Ml< 
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CHALLENGING OPPORTUNITIES 

FOR ENGINEERS 

AT CONTINENTAL 


ASSISTANT 
PROJECT ENGINEERS 

To function in vorious project 
groupB. Must have general 
qualifications of three to five 
years engine development ex- 
perience, A background in gas 
turbine engine development is 
highly desirable but not a pre- 
requisite. 


DESIGN ENGINEERS 

With a Mechanical Engineer- 
ing degree and five to eight 
years experience In design of 
aircraft engines, iwo years of 
which has been on gas turbine 
engines. 


INEHTIAL MIHtATIIN 


Technical Personnel Dept. 2-500 

Division of American Bosch Arma Corporation 

Roosevelt Field, Cudea Cicy, Long bland, N.Y. 
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TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 


STRUCTURES ENGINEERS ate offered un- 
usual career opportunities at Convair, in 
beautiful San Diego, California, in new, long- 
range projects associated with the require- 
ments of high-speed flight. Thermal stress, 
creep and fatigue considerations have opened 
fields in design and analysis which are new 
and inviting to the engineer with a good back- 
ground in basic structural and material con- 
cepts. Current openings at all levels in design 
and research groups- Excellent facilities are 
available in structural test laboratories for sub- 
stantiation of theotfes- Advanced electronic 
computers, both analog and digital, are at the 
disposal of structures personnel 


CONVAIR offers you an imaginative, explora- 
tive, energetic engineering department... truly 
the "engineer's" engineering department to 
challenge your mind, your skills, your abilities 
in solving the complex problems of vital, new, 
long-range programs. You will find salaries, 
facilities, engineering policies, educational op- 
portunities and personal advantages excellent. 
SMOG-FREE SAN DIEGO lovely, sunny city 
on the coast of Southern California, offers you 
and your family a wonderful, new way of life 
... a way of life judged by most as the Nation's 
finest for climate, natural beauty and easy 
(indoor-outdoor) living. Housing is plentiful 
and reasonable. 


Generous travel allowances to engineers who are accepted. Write at once enclosing 
full resume to: H. T. BROOKS, ENCINEESING PERSONNEL, DEPT. 1 16 



3302 PACIFIC HIGHWAY • SAN DIEGO, CALIFORNIA 
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EMPLOYMENT OPPORTUNITIES 


an Announcement to 

NON-CITIZEN ENGINEERS 

from the 

GENERAL ELECTRIC COMPANY 


High-calibre positions now open for you with the 
largest producer and designer of jet engines in the 
U. S. The Aircraft ©as Turbine Division of G.E. 


The General Electric Company now offers 
excellent career opportunities to non-citi- 
zen engineer's at the Jet & Rocket Center in 
Cincinnati, Ohio. If you are an Engineering 
Specialist, with 5 years or more experience 
in one of the technical areas listed below, 
we invite your inquiries about these new 
positions involving advanced work in these 
fields; 

STRESS ANALYSIS • HEAT TRANSFER 
PRELIMINARY DESIGN • FLUID FLOW 
MECHANICAL DESIGN • AERODYNAMICS 
THERMODYNAMICS 

E-ver since this company built the first 
jet engine in the U.S. in 1942, it has been 
designing new engines of immensely 
greater power and thrust. Among them is 
the J-47 (over 35,000 of which have been 
produced for the U.S. Air Force) and the 
new J-73 (with 9,000 lbs, of thrust) 


installed in the F-86H Sabre fighter- 
bomber. These and other GE jet engines 
have won many international speed records. 

And the jet age is just gathering momen- 
tum. New programs are .cheduled for years 
ahead at the Aircraft Gas Turbine Division 
of General Electric. 

Engineers are accorded a high professional 
statusat General Electric. Stai-ting salaries 
are high. And all GE engineei-s enjoy a 
Benefit Program well known for the liber- 
ality of its provisions : for graduate study ; 
life, accident and medical insurance; pen- 
sions; stock bonus plans. 

The location of the Aircraft Gas Turbine 
Division in the suburbs of Cincinnati offers 
pleasant living conditions. Engineers join- 
ing the organization will be assisted in find- 
ing a house or apartment. 


INTERVIEWS IN YOUR VICINITY 

may be arr.mged. Suitable arrangements will be made to cover re- 
location expenses for successful candidates. Please write promptly, 
giving full details of your training and experience. 


ffrife to;V.Pcl»ki 

Technical Recruiting- Bldg. 100 Alroratt Oae Turbin# Olvlelon 

GENERAL 

CINCINNATI «6, OHIO 
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Solar skills help produce 
guided missiles in quantity 
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Sikorsky rotor heads stress ESNA 

A 16-year fastener field test 


How many different stresses are exerted on this rotor head as 
it controls the cyclic and collective pitch of the five main blades 
of the Sikorsky S56 designed to transport 26 fully equipped 
troops? Since it also transforms engine power into forward 
motion or vertical flight, the stresses add up to an interesting 
but complicated problem in dynamics. Notice that Sikorsky has 
solved the fastening problems related to this rotor head design 
with dozens of standard hexagon and double hexagon Elastic 
Stop nuts. 

They are self-locking, maintain precision adjustments and 


assure fastener security under the vibration and stress loads 
normal to helicopter flight. 

Sikorsky Aircraft Company had been using Elastic Stop nuts 
for over a decade before it began developing rotary wing air- 
craft in 1939. They have been a steady ESNA customer for 27 
years and Elastic Stop nuts have been a standard fastener on 
every new Sikorsky design. 

If you recognize the practical value of almost three decades 
of “flight tested” experience on all types of air frames and 
engines . . . you'll rely on Elastic Stop® nuts. 



ELASTIC STOP NUT CORPORATION OF AMERICA 

Deportment N83>425 ’ 2330 Vauxhall Road ’ Union, New Jersey 



